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Manufacturers, including 
many Machine Tool Builders, 
depend upon Sutton engineers to 

solve their tough work-holding prob- 
lems. Special chucking requirements 
receive the full attention and resources 
of Sutton engineering specialists and the 
facilities of its ultra-modern plant. 


Submit part print to Sutton for preliminary 
design and for prompt quotation. 
20-page catalog shows many special chucks 
by Sutton. Write for copy of Bulletin No. 70. 





Sufton Tool Company, Dept. TP-7 Sturgis, Mich. 
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now-drill 
t 15,000:pm 


with new 


uMORE 


| HI-SPEED DRILL UNITS 


for holes from .020” to 14” 










co ek NE 








TWO MODELS 
800 to 15,000 rpm spindle speeds. 

56 A D VA N TA G E 5 Series 34—1-phase motor’, all electrical 
one — pee” controls built in. $735, 

. . acine. 

Faster, higher, lower-cost hole production Seiten Scheme sneer, ante one 

—especially in aluminum, magnesium, fiber- trols only. $665, FOB Racine. 


a glass, glass-filled plastics and wood. Se ae ee 





Cleaner, burr-free holes—low pressure at 
high speed reduces material upset on drill 
break-through 


One company has drilled 120,000 #54 
holes per carbide tool grind in 1/16” 
glass epoxy printed circuit boards, 
Semee 5-high, with higher quality re- 
sults. 


Precision hole finishes—light cuts at high 
speed produce smooth surfaces 





Longer carbide tool life—light chip load 
lowers stresses, stops breakage 


zeal : wee wer IN STOCK now, at local D 
For drilling, small rivet spinning, friction =i OO ee 
V7 


welding and related work No waiting for special, custom equipment. 
See him now for a demonstration .. . 


or write for Bulletin $3436 





YOU CAN DO MORE WITH Dumont PORTABLE, PRECISION METALWORKING TOOLS {| !!" 
® 


at DRILL-N-TAP UNITS ¢ DRILLING UNITS « DRILL HEADS « MICRO-DRILLS « DRILL GRINDERS e TOOL 
POST GRINDERS « HAND GRINDERS e FLEX-SHAFT TOOLS e QUILLS AND ACCESSORIES « VERSA-MIL 


THE DUMORE COMPANY, 1304 Seventeenth Street, Racine, Wisconsin 
_ ie CIRCLE INFORM-A-GRAM KEY NO. 3 








turbogrind 


U.S. Patent 2,942,387 


DIAMOND 


WHEELS 


FIRST NEW CONCEPT IN 
ABRASIVE TECHNOLOGY 
IN TWENTY-FIVE YEARS. 


Revolutionary new styling with vanes 

that cool the abrasive section and 

strengthen the wheel . . . adds won- 

derful new high performance level 
with 


PRESSURELOK® 


The Performance Bond; proved best 
by the largest Aircraft and Automo- 
tive industries. Works excellently in 
either wet, mist or dry grinding. . . . 
and they are self-dressing. 





New TURBOGRIND Diamond Wheels 
ore immediately available from 
distributors, or write for complete 
information. 


UNITED STATES 





DIAMOND WHEEL CO. 


¢ Aurora, Ill 


is Ave. * TW 7-9181 
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personally speaking... 


Dear T & P Reader: 


On June Ist the National Machine Tool Builders’ Association held 
its 59th spring meeting. The locale was Washington, D.C. The meeting 
was addressed by an impressive group of seven dignitaries from 
Government. There were talks by these Government men, and they 
represented the Air Force, the Department of Commerce, Internal 
Revenue Service, the Office of Civilian and Defense Mobilization, the 
Export-Import Bank, the Small Business Administration, and the 
International Cooperation Administration. 


All of these men talked about things that were directly connected, 
of course, with their activities and responsibilities. Virtually all of 
them reiterated the well known fact that our over-all industrial plant 
in the United States is badly in need of up-dating. The audience 
heard many times that this is a very positive conviction of President 
Kennedy and the Administration. Up-dating of our industrial plant 
is needed for defense. Similarly, it is needed for the sake of improv- 
ing our competitive capabilities and our economic status. 


Since these men were addressing a collection of suppliers of capital 
equipment, the audience, I am sure, was waiting to hear about some 
definite and significant plans which Government would advance to 
urgently motivate industry to modernize production capabilities. All 
the Government executives acknowledged the desirability of provid- 
ing such motivation, and many of them discussed possibilities of such 
motivation being provided. Unfortunately, all the men who talked 
were administrators. They have nothing to do with making up the 
rules. Their prerogative is to see that Government, and business, and 
people live up to those rules. 


Changing the rules, for example, on depreciation to motivate your 
company to retire old equipment and buy new in its place, is up to 
Congress, and I am sure that a couple of key committee chairmen 
from the House and the Senate would have been welcome if they 
would have described something that actually is being done in 
Congress to solve this problem of revising depreciation rules. A 
recent letter from Fred A. Hartley, Jr., Co-Chairman of the Con- 
ference of American Small Business Organizations, says, “Even the 
lately-proposed piddling-small increase in depreciation allowances 
is ‘socialistically-small’—far less than industry needs.” So it does 
appear that nothing of significant importance is going to come out of 
this session of Congress to speed up the modernization the National 
Administration says our industrial plant needs. 


Of course, under the present rules there still are many things you 
can do to modernize your plant. Have you checked the status of your 
plant’s capital equipment lately? What is the average age of your 
machine tools? How old is the oldest? How much can you improve 
your operations by acquiring modern machines to replace the oldest 
ones you have still in service? Why not check into this matter now 
and do something about it rather than waiting until your competition 
forces you to do something? 


Do not overlook considering numerically controlled machine. If 
you can use them effectively, you cannot afford NOT to buy them, and 
by some means or other you can finance their purchase. 


Cordially yo 


Publisher 
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VR-65) faces 
stainless steel plate to 
3-5 micro-inch finish 


for Goulds Pumps, Inc. 





, 


Grade VR-65 is maintaining a 3 to 5 micro-inch 
finish with superb tool life on a “‘316”’ stainless steel 
thrust plate for Goulds Pumps, Inc., Seneca Falls, 
New York. This very high “‘grind”’ finish is 
necessary to prevent excessive wear on the graphite 
part that bears against the plate in Goulds 
‘“‘Nuclear Canned Pump.” 


The plate is faced at 1220 rpm on a Hardinge 
Precision Chucker. The sfpm is 300 at the 1%.” inside 
diameter and increases to 765 at the 23%” outside 
diameter. Feed is .0009” per revolution and depth of 
cut is .003”. VR-65 produces twice as good a 

finish in half the time with six times longer tool life 
per grind than the previous method. 


Performance such as this puts VR-65 in a class 
by itself. On your next machining problem, 
ask your V-R representative about VR-65 

or other cutting tools in V-R’s complete line. 





CREATING THE METALS THAT SHAPE THE FUTURE 


Ws-R ) VASCOLOY-RAMET 


828 MARKET STREET »* WAUKEGAN, ILLINOIS 
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Tracer Control Conversion Simplified 


Scan-O-Matic is the name Bans- 
bach Machinery Co., Inc., gives its 
new 180° or 270° tracer control 
attachment for machine tools. 
They claim the system can be at- 
tached to any screw-feed or feed- 
rod controlled machine, such as 
vertical turret lathes, engine lathes, 
milling machines, shapers and 
planers. It’s shown here mounted 
to a 36” Bullard Cutmaster verti- 
cal turret lathe. 






This new bench type punch press has five 
tons of power for punching, forming, shear- 
ing, marking, riveting, staking or emboss- 
ing. Single stroke cycling, 150 s.p.m., or 
continuous operation, 210 s.p.m. Deep 12 
inch throat allows working to center of 24” 
sheet. Spring loaded material stripper—easy 
to set up—ideal for women operators or 
inexperienced help. Standard equipment in- 
cludes motor, brake, flywheel guard, all 
electrical connections, punch holder, stripper 
assembly and die holder. 


PRECISION PUNCHES AND DIES— 
Over 500 sizes of single station Di-Acro 
punches and dies are available from factory 
stock, plus adjustable punches and dies 
for multiple punching in one operation. 


Strokes Per Minute... 


NEW DI-ACRO OPEN BACK 
INCLINABLE PUNCH 


Installation of the Scan-O-Matic 
doesn’t modify the machine in any 
way, and converting from trace to 
normal machine operation is re- 
portedly accomplished in a few 
seconds. Conversion requires only 
the simple connecting of hydraulic 
motors to machine screws. 

A stationary template holder 
mounts to the machine rail, and 
the valve stylus moves longitud- 
inally across the template. The pat- 








Up to 150 







PRESS NO. 5 


HAND OPERATED PUNCH PRESSES 
—Di-Acro Punch Presses No. | and 2 
both provide 4 tons of power that will 
punch holes up to 4” round in 16 ga. 
mild steel using punches with shear. 
No. | has 644" throat depth and No. 2 
a 124%” throat depth. Both models 
come with short handle, long handle for heavier 
materials, punch and die holders, turret stripper; 
back and side gauges. 

Consuth she yetiow papsect yorr phonobesk {= | 


under Machinery: ine Tools for the || Yetew Fem: | 
name of your nearestdistributor orwriteus. | —~ 


See complete Di-Acro line in Sweet's Machine 
Tool Catalog 


DI-ACRO CORPORATION 


formerly O’Neil-Irwin Mfg. Co. 


947 8th Avenue 
Lake City, Minnesota 


pronounced 
*‘die-ack-ro”’ 
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ented hydraulic coordinator valve 
meters fluid to the motors, causing 
a constant cutting tool feed rate 
through a possible 180° to 270° of 
travel. This encompasses both right 
and left hand 90° straight walls. 
Spool of the coordinator valve 
oscillates 100 cycles/min, resulting 





in a light stylus pressure and con- 
stant stylus deflection regardless 
of the amount of oil being metered 
to the hydraulic motors. Thus, re- 
petitive accuracy is assured as the 
valve will respond and _ repeat 
within 0.0002. For complete in- 
formation on the attachment, write 
to Bansbach at 1037 Madison St., 
Oak Park, IIl., or circle Inform- 
A-Gram No. 


Coming Events 


June 28-30 Joint. Automatic Con- 
trol Conference, (ASME, ISA, 
AIEE, AIChE), University of Colo- 
rado, Boulder, Colo. 

July 18-20 Western Plant Mainten- 
ance and Engineering Show, Pan 
Pacific Auditorium, Los Angeles, 
Calif. 

July 24-28 Chicago Association of 
Commerce and Industry — World 
Marketing and Inter-American In- 
dustries Conference in conjunction 
with the International Trade Fair 
July 25-August 10, McCormick 
Place, Chicago Ill. One category 
features machine tools. 

August 15-17 Cryogenic Engineer- 
ing Conference, University of 
Michigan, Ann Arbor, Mich. 
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the precision 
cutting tool system 
with built-in 
micrometer vernier 
adjustment 





Patented micrometer vernier adjustment! That’s the exclusive feature that makes 
DeVlieg MIcROBORE cutting tools so fast and easy to set. It’s the built-in feature 
that eliminates trial and error cuts; reduces machine downtime and rejects. Micrometer vernier 
adjustment is also the feature that makes it easy to achieve accuracies impossible or extremely 
difficult to arrive at with conventional tooling. But that’s only part of the story! Write for complete 
information on MicrosoreE. Introduce yourself to a system of multipurpose tooling designed 
to deliver the utmost in precision and production from today’s high performance machine tools. 


DEVLIEG MICROBORE « DIVISION OF DEVLIEG MACHINE COMPANY « FAIR STREET « ROYAL OAK, MICHIGAN 


7 
MICROBORE e PRECISION TOOLING CENTER DEVLI iS 
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YOU’RE ON THE MONEY 
WITH UNIVERSAL 


DRILL BUSHINGS 









antets@enn, 
“+ 

















In shop talk you're “on the money” with g 

Universal drill bushings. You're “in the money” E 

with savings, too. Universal drill bushings y 

save tools because they have super finished le 

bores, blended radii and 100% concentricity. a 

They wear longer and are easier to change F 

due to their knurled heads. All standard sizes 

and lengths available for immediate delivery. c 

Ww 

~— S$) 

W 

m 

sli 

Write today for new catalog showing the bt 

complete line of Universal quality products. fly 

UNIVERSAL ENGINEERING COMPANY + FRANKENMUTH 8. MICHIGAN A 
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SERIES M 


Already in the field and on the job in substantial numbers, 
the new Series M is drawing a very significant response 
from production people. Here, briefly, are the features 
generating the most comment: 

EXTRA RUGGED, NEW WELDED STEEL FRAME... 
surpasses in stiffness even the high standards by which 
Niagara OBI’s have been known for years. Dramatically 
less vertical and angular deflection prolongs die life, 
assures uniformity of work. 


FULLY ENCLOSED DRIVE... improves safety factor by 
eliminating exposed rotating parts. Front guard shields 
operator from oil splashes. 


COMPACT BUILT-IN PRESS CONTROL... assembled 
with the latest in compact components. Nothing protrudes. 
SLOW, LOW ENERGY, POWER-OFF JOGGING... 
When in “Jog” position, the Selector Switch disconnects 
main motor. Pressing 2 palm buttons (both hands) brings 
slide down slowly and smoothly. A separate motor jog 
button permits small shots of energy to be restored to 
flywheel as required. Die-setting is easier, faster, safer. 
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FRICTION CLUTCH OBI 


EXTRA LONG, RIGID SLIDE... prevents deflection of 
guiding ways. Exceptionally generous front-to-back mount- 
ing space, with mounting holes in front, rear, and sides, 
gives dies more solid support. New design provides for 
circulating oil and keeps oil out of die area. 


Niagara Series M OBI Presses are available in 4 sizes 
(both non-geared and single geared) with shaft diameters 
from 244” to 4” and capacities from 22 to 60 tons. A 
specialized design is built for automatic ultra high speed 
production. For the full story, send today for Bulletin 54. 
Niagara Machine & Tool Works, Buffalo 11, N. Y. District 
Offices and Distributors Everywhere. 


America’s most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work. 
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On these pages you’ll find the number of the FELLOWS gear 


inspection instrument that precisely matches your needs. 


In fact, right from the gear blank to the finished external or 
internal spur or helical gear, FELLOWS has a complete line 
of gear production and inspection equipment. 


One of the most important FELLOWS developments is the 
No. 4 Red Liner for fine-pitch gear inspection. It makes 
“composite” checks on the finest instrument gears with 
remarkable accuracy and sensitivity. Magnifications of 1600 
to 1 are obtained thru the electrical recording system which 
provides a written, unbiased record for instant reading or for 
proof-of-accuracy files. It’s the best way to check tiny gear 
components such as that shown actual size at top of right- 
hand page .. . a 22-tooth, 96 D.P. pinion backed up to an 
80-tooth gear on a cluster. 


WE VE GOT YOUR 


5 fin 


NO. 20M RED LINER. 











NO. 4 FINE PITCH RED NO. 8 RED LINER. For NO. 12M INVOLUTE 


LINER. For composite 
check of external and 
internal spur and helical 
gears. Maximum P.D.- 4”. 


complete check of exter- 
nal and internal spur and 
helical gears. Maximum 
P.D. depends on design. 


MEASURING. For external 
and internal spur and hel- 
ical gears. Maximum P.D. 


— 12”. No. 24M — 24” cap. 


For complete check of ex- 
ternal and internal spur 
and helical gears. Maxi- 
mum P.D. — 18”. 


Keep your production and inspection operations efficient and 
economical with today’s most advanced gear manufacturing 
equipment. Get complete details on FELLOWS equipment 
from your nearest FELLOWS branch office. 
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Note wide range of size 
covered by Fellows Gear 
Inspection Equipment. 


LR 4 


riginating type lead 
external and inter. 
gears. Maximum P.D. 
No. 24H has 24” capacity. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: . 
1048 North Woodward Ave., Royal Oak, Mich. 
THE 150 West Pleasant Ave., Maywood, N. J. 


5835 West North Avenue, Chicago 39 
PRECISION 6214 West Manchester Ave., Los Angeles 45 
LINE 


Gear Production Equipment 
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doubles nut welding output in 
sub-assembly production line 


In this sub-assembly operation, production of the welding equipment was 
limited because the weld nuts had to be hand positioned. When the DPS 
rotary parts feeder took over the feeding operation, nut welder output 
was doubled. ° , 

Savings and efficiencies such as this are being effected in assembly oper- 
ations throughout industry. Parts of a variety of sizes, shapes and materials 
are successfully being handled in DPS rotary, vibratory and elevating type 
parts feeders . . . industry’s most complete line. Parts ranging from com- 
mon bolts, nuts and screws to the many more unusual pieces that are 
used in the complex machinery of today. 

DPS engineers welcome the opportunity to work with your engineers 
in analyzing assembly problems and production line procedures. They 
will recommend the one best feeder to effect lower manufacturing costs 
and improved product quality. Write or call today. Ask for free catalog. 


1 


A Subsidiary of Link-Belt Company 

- 
Selective Parts Feeders; Screw, Nut and 2827 W. Fort Street 
Detroit 16, Michigan 


TAshmoo 5-3070 


Stud Driving Machines; 
Special Purpose Assembly Machines 
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Drill Printed Circuit 
Boards More Accurately 





A new optical system to aid in 


drilling holes in printed circuit 
boards provides positive accuracy, 
simplified production, and elim- 
ination of most rejects. The Stock- 
er & Yale No. 33 optical package 
can be fitted to many standard 
drill presses for precision drilling. 

The drill head is reversed so 
that the drill can be fed upward, 
and a drill bushing is fitted to the 
underside of the work table. The 
optical projector and accessories 
are mounted on an arm which can 
be adjusted vertically on the drill 
column for focusing. 

In operation, the cross lines of 
the optical screen are first lined 
up with the drill point. After the 
circuit board having a preprinted 
hole pattern is placed on the work 
table, the printed dot for the hole 
to be drilled is projected and cen- 
tered on the cross lines of the 
screen. Then the board is clamped 
down and the drill is fed up 
through it .. . precisely where de- 
sired. 

With a choice of magnification 
from 10X to 100X, the required 
degree of accuracy is easily at- 
tained. For further information, 
write to Stocker & Yale, Inc., 44 
Green St., Marblehead, Mass., or 
Circle Inform-A-Gram No. Dl. 





The Inform-A-Gram Card is 
for your convenience in mak- 
ing inquiries about Adver- 
tised Products and Editorial 
items. 
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UPERIO ) Te) 


SAVE TIME AND CUT OVERALL 
DIE MAKING COSTS!! 


No fumbling or wasted time with large or small die sets when 
you use Superior. Assembly and disassembly of these precision 
sets is rapid. In addition they provide safety insurance . . . 
protection for the skilled hands of die makers and handlers .. . 
protection also against the ruining of costly dies in handling, or 
even damaging valuable press equipment. 

All Superior Die sets are jig bored to your specifications—result 
number of die set sizes practically limitless. 

Add to this such outstanding features as Precision Center Marks, 
Long and Short Bushings, Superfinish Pins and you can see why 
Superior is your best die set buy. 

Write today for 24 page catalog. 


ET CORP 


SUPERIO 





2754 SO. 19th ST.. MILWAUKEE, WIS. 
and CHESHIRE, CONN. 


ely 
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SAFETY FLANGE 


protects fingers by provid- 
ing roomy gripping space 
on either side of the die 
shoe. 





LOCK JAW LIFTING DEVICE 


removes the danger of 
handling large die sets. 





attach to the lock-jaw for 
immediate lifting. 


REMOVABLE CAP’ PINS 


End troublesome binding 
in parting dies. 








ITS A FACT 






FOR POSITIVE HOLDING OF COMPONENTS 
IN JIGS AND FIXTURES... 


YOU CAN DEPEND ON 


Simple drilling fixture made up of 5 toggle action clamps mounted 
on a plywood base holds drill bushing plate firmly in position. 


FOR MORE FACTS 


phone, wire or write for NEW 36-PAGE CATALOG 


v 





TOGGLE CLAMPS STAMPINGS 


SHIMS BLOWER 
AND SPACERS HOUSINGS 





DETROIT STAMPING COMPANY 
350 MIDLAND AVENUE ~- DETROIT 3, MICHIGAN 
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Tap Performance 


Recent British research turned 
up evidence of little significant 
difference in the performance of 
small diameter HSS taps with 
rakes in the 0° to 15° range, when 
tapping low carbon steel. The con- 
clusion, however, was to recom- 
mend holding the rake in each 
flute at approximately 3°. 

A slight improvement in tap per- 
formance was noted at 3° rake. 
Where load is a factor, edge 
strength at this value favors it 
over higher rake angles. Also, this 
low rake permits more regrinds of 
the tap flutes. 

The most satisfactory tool life 
was experienced with taps having 
60°. flute area on the major diam- 
eter. While good life was obtained 
with 40 to 60°, flute area, the rec- 
ommendation is to start with an 
initial 40°; flute area and increase 
it accordingly through subsequent 
regrinds up to 60%. 

The full 24-page report, No. 42, 
on “Performance of Taps,’’ may be 
obtained from Production Engi- 
neering Research Assn., Melton 
Mowbray, Leicestershire, England. 
The price is 7/6d, or $1.05. 


Dictionary Revised 


INTERNATIONAL DICTIONARY 
OF PHYSICS AND ELECTRON- 
ICS, published by D. Van Nos- 
trand Co., Inc., 120 Alexander 
St., Princeton, N.J., 1961, 1355 
pages, $27.85. 

This new second edition, en- 
larged and extensively revised, 
covers a range of subject areas 
from general principles through 
acoustics, to atomic and nuclear 
physics, and carries essential in- 
dices in German, Russian, French 
and Spanish. 

This revision appears only 5 yrs 
after the original dictionary, but 
was necessary, according to the ed- 
itors, because of the rapid progress 
in some fields of physics and elec- 
tronics. They single out these as 
the significant progress areas: the 
breakdown of parity conservation, 
the growth of hydromagnetics and 
other forms of fluid mechanics, the 
completion of more powerful ac- 
celerators, the rapid application of 
transistors, and the increased qual- 
ity and quantity of computers. 
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EXTRA HEAVY DUTY 
END MILLS and HOLDERS 


Rugged 
Dependability 
for your — 

a toughest Jobs 











A complete line... 
¢ 2%" diameter shanks 
¢ 3” diameter of cut 

° 12” length of cut 





40 YEARS 
OF LEADERSHIP 
SINCE 1918 


Write for more details 





% 


WELDON TOOL COMPANY 





3000 Woodhill Road + Cleveland 4, Ohio 
C= 
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BY THE TIME YOU 
FINISH YOUR SMOKE 


Step into any plant equipped with a Danly Quick Die Change Press 







—and watch! You'll see the Q.D.C. change dies in less time than a 









cigarette takes. As one self-propelled bolster assembly rolls the old die 
out of the press, another one rolls the new die in. And the press goes 
right back into production on a new part. Think of the hours of profit- 
able production you'll gain with this time-saving Danly development. 
And while 
you’re thinking about it, decide right now to find out more about the 


Danly Q.D.C. Press. 


Think of the efficiency you'll get on short-run production. 







BULLETIN Q.D.C.-1 Tells how the 
Danly Quick Die Change Press can 


drastically reduce your die change 








® 








downtime. Write for your copy. * ~ 


PRECISION PRESSES, DIE SETS AND DIEMAKERS' SUPPLIES 


DAN LY 


DANLY MACHINE SPECIALTIES, INC., 2100 South Laramie Ave., Chicago 50, III. 






Making Management 
a Science 


THE MEASURE OF MANAGE- 
MENT, by Eliot D. Chapple and 
Leonard R. Sayles. Published by 
The Macmillan Co., 60 Fifth 
Ave., New York 11, N.Y., 1961, 
218 pages, $6.50. 

. to develop a consistent and 
generally applicable system of 
measurement so that the executive 
can describe the personality of a 
fellow manager, elements in the 
organization structure, and the 
work flow pattern of his depart- 
ment ‘in the same language.’ ” This 
is one of the objectives of this 
valuable book, which is an out- 
growth of the continuing research 
interest of the Columbia Univer- 
sity Graduate School of Business 
in the field of human behavior in 
organizations. 

Authors Chapple and Sayles are 
adjunct professor of management 
and professor of management, re- 
spectively, at the Columbia grad- 
uate school, and as consultants also 
have intimate knowledge of busi- 
ness and industry. 

Their book is an important step 
in translating the management 
function into a science. 





Basic Text Revised 


THE MACHINING OF STEEL, sec- 
ond edition, by F. C. Lea and 
E. N. Simons. Distributed by The 
MacMillan Co., 60 Fifth Ave., 
New York 11, N.Y., 1961, 208 
pages, 21 shillings. 

This revision of an earlier British 
text is heralded as “a simple ex- 
planation of the principles and 
practice of turning, planing, shap- 
ing, milling, drilling, broaching, 
reaming and sawing.” It doesn’t 
consider grinding because the sub- 
ject “would have been difficult to 
cover without making the book 
unwieldy,” according to Mr. Sim- 
ons’ introduction. Mr. Simons also 
states there that the book endeav- 
ors throughout to meet the needs 
of the practicing machinist and the 
student in his undertaking of the 
basic considerations in the working 
of steel. 

Two appendices treat develop- 
ments since the first edition — 
machining manganese steels, and 
electro-spark cutting. 
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is doing it for 








Things can get pretty hot in a job shop. 
Competition forces you to quote new ma- 
chine rates. Yet, if you’re average, over 60% 
of the ram type turret lathes in your shop 
are 10 years old. They’re only half as effi- 








} cient as today’s models. 
3 It’s easy to see how profits ... and con- 
: tracts can be lost. 
; é There is only one answer . . . replace old 
with new. Find out now, how Gisholt Ram 
| MASTERLINE® NO. 4 Ram Type Turret Lathe—offers fast, . ‘ : 
= easy operation, 16 spindle speeds to 2000 rpm and 25 type Turret Lathes con belp you Go it Ser tess. 
' hp driving motors for maximum metal removal with 
| carbides (co 
Simplified controls, tracers for complex jobs (shown) Wim 

and operator-oriented design permits handling short x 

run work at minimum cost in time, labor and tooling. 4 

Contact your Gisholt Representative MACHINE COMPANY 

or write for Catalog 1174-E. Madison 10, Wisconsin, U.S.A. 


Turret Lathes * Automatic Lathes * Balancers * Superfinishers® * Threading Lathes * Factory-Rebuilt Machines with New-Machine Guarantee 
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| STYLE tg” 
STYLE ''B”’ MASTER COLLETS and PADS 


MASTER FEED FINGERS and PADS The Only MASTER COLLET with 
No Work Pressure On The Screw 
Pads Cannot Work Loose 





Available For: Cleveland-Cone 


No Screws—No Pins Greenlee — Gridley and Acme-Gridley 
Available For: Brown & Sharpe National Acme — New Britain 
Cleveland — Cone — Davenport — Greenlee Warner & Swasey 


Gridley and Acme-Gridley — National Acme 
New Britain — Warner & Swasey 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 


Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, New York, Phil- 
adelphia, Seattle, Portland, Minneapolis, Oakland, St. Louis, Springfield, N. J., Toronto. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 








CIRCLE INFORM-A-GRAM KEY NO. 18 
































JULY 1961 19 


BREAKING MEASUREMENT BARRIERS WITH MICROMETRICAL 


SHOWS CYLINDER WEAR: 
HOW MUCH and WHERE 


PROBLEM: To determine (1) the surface texture obtained 
inside cylinder bores from various production processes, 
and (2) the amount and location of cylinder wear after trial 
runs. SOLUTION: Obtain magnified profiles of the surface— 
tracing lengthwise with a Proficorder® Internal Linear Pilotor 
inside the cylinders as shown at left. The pen-drawn profiles 
show the height and width of waves, steps, flaws, wear and 
roughness irregularities. 


For more about the Proficorder, ask for BULLETIN LT24. 








NEBR 





ROCKABYE RIG 
REPORTS ROUGHNESS 


CSRS ISS ee 


—- 8 Production-checking the roughness of a recessed concave 

spherical surface is a cinch with the Profilometer® equipment 

4 at right. The Pilotor ‘‘rocks’’ the work-piece in an arc to move 

a a the surface back and forth beneath the Tracer point, while 

: the meter shows the roughness in microinches. BULLETIN 
LT126 gives details. 

There’s Profilometer equipment for measuring the roughness of 

practically ALL machined and finished surfaces—quickly, depend- 


ably, in the shop. For features and applications ask for BULLETIN 
LT14. 


LAEREL EAP BAT EL 





MEASURES BALL BEARING 
NOISEPOWER 


A company making electric motors found that ball bearings 
were a frequent cause of noise and vibration; and testing 
bearings by sound or touch failed to weed out the noise- 
makers. They licked this problem with the Anderometer® 
(left)—measuring all ball bearings in receiving inspection for 
vibration characteristics, and using only those whose Anderon 
ratings assure smooth, silent running. 


BULLETIN LT11 describes the Anderometer. May we send 
you a copy? 





‘MICROMETRICAL 


MANUFACTURING COMPANY 


Pe BSIC Y OF —E BENDIX CORPORATION 





3621 S. STATE RD. ANN ARBOR 6, MICHIGAN 


Manufacturer of the PROFILOMETER® © PROFICORDER® © microcorDer®’ 
WAVOMETER® © ANDEROMETER® © VAROMETER® 
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STEELWELD SHEAR ENABLES STEEL WAREHOUSE 
TO PROVIDE DELUXE SERVICE 


Indianapolis Supplier Cuts Plates 
To Suit Customers’ Needs EXACTLY 


Saar 


ITH a Steelweld Pivoted-Blade Shear that has 

been operated continuously in its steel ware- 
house since 1953, the Indianapolis Machinery Co., 
Inc., Indianapolis, furnishes metal cut to exactly meet 
its customers’ requirements. 

This usually means thicknesses from 3/16 to % 
inch, widths varying from a few inches to 12 feet and 
lengths to the maximum available from the mills. The 
metal may be mild steel, stainless or any of a num- 
ber of special alloys. Whatever the metal or thickness, 
the cuts are straight and accurate with negligible 
burr, because the knife clearance is always adjusted 
to produce the best results. 

Some orders call for strips of type 304 stainless, 5/16 
and % inch thick by 1% and 2% inch wide. Others 
call for hard abrasive-resisting steel in strips % by 2 
and 2% inches. Because of the shear’s very low knife 
rake angle, such items are made with extremely little 
twist, camber and bow. 

The air-operated clutch and brake have proven 
phenomenal by customary shear standards. Despite 


This Steelweld Shear is much appreciated 
at the Indianapolis Machinery Co., Inc. 
And they should be in a position to recog- 
nize quality machine construction, for they 
also sell and service many lines of fine 
machine tools. They carry the largest stock 
of machine tools in Indiana. 


ee 


«Sea tree ts, 


the tens of thousands of times the clutch and brake 7 
have opened and closed in making as many cuts 
over the years, the original linings are still in use. The 
action continues snappy and positive. The machine 
has its own air compressor mounted on one end. 
Considering the large volume of shearing work 
done, the knife wear has been long and satisfactory. 
Knife grindings have been at least a year or more 
apart. This is attributed to not only the quality of the 
knives, but to the low rake at which they operate and 
also the correct knife clearance used for all cutting. 


Write for free copy of catalog No. 2011 


STEELWELD 


vii) SHEARS 


Steelweld Machinery includes: Shears and Press Brakes, 
One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presse@ 


STEELWELD MACHINERY DIVISION » THE CLEVELAND CRANE & ENGINEERING CO. e 8762 E. 282 ST. e WICKLIFFE, OHW 


CIRCLE INFORM-A-GRAM KEY NO. 20 





JULY 1961 


LJOOLING 
CY UR@DUGCGTION 


The Magazine of Metal Working Methods 


Our Working Force 1970-1980 


WITH A CHANGING WORKING 
FORCE, the older and more ex- 
perienced worker is decreasing in 
number compared to the multi- 
tudes of young people who were 
born during or since World War II. 
These young people will fall heir 
to our industrial facilities. Will 
there be enough learning time, and 
background information to draw 
from, that they may make the 
proper decisions to handle their in- 
heritance? The answer is: they 
must, and we must pave the way. 

Statistics of the National Indus- 
trial Conference Board, set forth in 
approximate figures, show: 1) 98% 
of the people in the United States 
have no adult experience with 
World War I, 2) 79% have no 
adult experience with the 1929 
crisis, 3) 64% have had no adult 
experience with World War II. I 
hope that the Board will someday 
be able to offer a statistic showing 
that 100% of our population will 
have had no adult experience with 
a war, hot or cold. Certainly, we 
hope that the world populations 
will be able to come to certain 
conclusions as to the proper state 
of existence, and that this statistic 
may become a reality. 

But what about realities of a 
similar nature? It doesn’t take 
much thought to realize that our 
working force, in percentages, is 
younger each year — it’s as inevit- 
able as the population increase, the 
continuation of the mechanization 


trend, early retirement, etc. 

Perhaps industry has little op- 
portunity to look far ahead, while 
trying to keep up with the com- 
petition, and handling other less 
sophisticated problems, but we 
can’t trust educators with the 
whole job of preparing these peo- 
ple. 

Formal education is most desir- 
able, but not always practical. 
Along with this, educators teach 
from an objective point of view, 
and this approach is not improving 
as the tug-of-war continues be- 
tween industry and schools as they 
vie for services of teachers. 

Suppose we reconsider that much 
of the trained talent we now have 
will pass too quickly. Are we using 
these older people, in some formal 
way, to thoroughly train their 
younger counterpart? Or do we 
have them right in there, suppos- 
edly competing on the same type 
of work? 

And then the drive for engineer- 
ing trainees: it appears to be off a 
little right now, but it should never 
be allowed to cool in industry. 
And what about the balance sheet 
boys and accountants that run 
some of our industries? Are they 
able to appreciate the need now, 
let alone in the future, for this 
other very necessary talent? If so 
will they do anything to help? Or 
in their “milking” are they pre- 
paring to pass only money as an 
inheritance to their children? 


W bia]? , 











NEW 
ppele) Se -3 a5 
SERVICE 


cuts _ 
inventory 
costs 


A Crucible Service Engineer can prove 
that buying a few basic grades — 


and with fewer grades to identify, you 
reduce the possibility of “mixed” steel. 


CRUCIBLE 














Using too many grades of tool steel 
can lead to over-stocking — 


in quantity — enables you to carry 
fewer pounds in stock... 


po oe 


All through standardizing on a few 
basic steels! 
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that’s when you need the benefits of 
Crucible’s new Tool Steel Service! 


gives you a lower price per pound (you 
eliminate small quantity “extras”’), 


For the full story 
on this 
cost-reducing 
service, 
call ina 
Crucible 


Service Engineer 


STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta « Baltimore * Boston © Buffalo * Caldwell, N. J. ¢ Charlotte ¢ Chicago « Cincinnati « Cleveland » Columbus « Dallas ¢ Dayton 
Denver © Detroit « Erie, Pa. « Grand Rapids e Houston e« Indianapolis « Los Angeles « Miami ¢ Milwaukee ¢ Minneapolis « New Haven e New York Philadetphia 
Pittsburgh ¢ Portland, Ore. « Providence * Rockford « Salt Lake City « San Francisco © Seattle ¢ Springfield, Mass. # St. Louis ¢ E. Syracuse « Tampa Toledo @ Tulsa 
CRUCIBLE STEEL OF CANADA, LTD., SOREL, QUEBEC, CANADA 
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Fig. 1. Until recently, deep 
cavities had for the most part 
been finished by the use of a 
number of successive reamers. 
Reaming at best is a slow proc- 
ess, and if a ber of re s 
are used, their purchase and 
maintenance are costly. Many 
attempts at boring were unsat- 
isfactory, until the use of car- 
bide bars, to withstand vibra- 
tion and minimize deflection. 
Carbide reinforcing strips on 
steel bars is sometimes used. 
Oscillograph recording at right 
(top) shows the vibration ob- 
tained on a cut when boring 
with a steel bar. On the same 
cut using a carbide reinforced 
bar the reading below indicates 
much less vibration. 

















INDUSTRY CONTINUALLY 
FINDS new uses for carbide be- 
cause of its outstanding properties. 
We are repeatedly told applica- 
tions where performance was lim- 
ited due to the inabilities of other 
materials being used. 

Properties of carbides are sel- 
dom called on to stand alone. For 
instance, its unusual wear resis- 
tance is usually supplemented by 
its stiffness to good advantage. 
Advantages most important to the 
metalworking trade are: 

Wear resistance — up to 100 
times better than steel 


Carbide Uses 


-- - Other Than Cutting Tools 


Stiffness — rigidity is two or 
three times that of steel 

Compressive strength — a max- 
imum loading permissible is higher 
than virtually all melted, cast or 
forged metals, or alloys 

Weight — carbides have a spe- 
cific gravity nearly twice that of 
steel 

Dimensional stability — little or 
no change during heating or 
cooling 

Hot strength — ideal if proper 
grade is applied. 

Liquid metal pumps may not 
be in wide use today, but they 


very well could be in the near 
future, where sleeve and plate 
type thrust bearings will be used 
as components because of their 
high resistance to wear and cor- 
rosion. It is understandable that 
special considerations would be 
required since pumps of this na- 
ture handle liquid sodium at 4000 
gal/min at temperatures of 1500°F. 

Solid carbide components are 
being used in aviation and missile 
guidance systems because of their 


Information and photographs furnished by Kenna- 
metal, Inc. 
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BRAZE STEEL SLEEVE IN PLACE 
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BRAZE AND TAP STEEL BUSHING 








Fig. 2. Two solid Kennametal tools are shown here. A solid boring bar 
is shown above with its brazed steel head designed to accept the 
standard carbide insert. Grinding quill is drawn below with two steel 
inserts brazed in place for ease of manufacture. 


high hardness and unusual com- 
pressive strength. The ability of 
the material to take a high polish 
(on the order of % rms) offers 
parts operation without stiction 
therefore obtaining extreme ac- 
curacy in the operation. 

Carbide ball and seat valves 
operate successfully for years un- 
der severe conditions in hydraulic 
systems. These applications must 
withstand abrasions, deformation, 
cavitation, high temperature, and 
occasionally attack from corrosive 
agents. 

Knurling wheels made of car- 
bide are able to offer fantastic life. 
In cases where wheel-life had 
been limited to production of a 
few parts per wheel when made 
from steel, are now still producing 


Fig. 3. A steel tool whose taper 
from one diameter to the other has 
been swaged in a two-part carbide 
die is shown above. Swaging is a 
hammering action where the im- 
pact strength of carbide is impor- 
tant. Since the dies actually rotate 
around the part as they hammer 
there is considerable wear. Car- 
bide’s abrasion resistance makes its 
application here particularly advan- 
tageous. 


after a number of years’ use when 
made from carbide. Performance 
in this area is due to the high 
edge and compression strength 
combined with an exceptional re- 
sistance to abrasion. One of the 
important uses of carbides is in 
swaging dies. The use of carbide 
wear strips in place of tool steel 
in many instances increases die 
life as much as 45 times. In regard 
to carbide application as applied 
to dies, the greatest boon to the 
electric motor in industry was the 
use of carbide inserts for intricate 
motor lamination dies. 

The same high impact and edge 
strength properties coupled with 
high resistance to abrasion are 
beneficial in percussive and shear- 
ing applications. A few of these 
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might be steel strip slitting, cold 
heading, blanking, punching, grip- 
ping, and interrupted cutting as 
is experienced in machining steel. 

The automotive industries with 
their high production requirements 
have found the use of carbides in 
their chuck jaws a blessing. 

Excessive delays, due to down- 
time, on automatic lathes were 
frequently caused by short chuck 
jaw life, when made of steel. Now 
workpieces are chucked by the 
hundreds of thousands over many 
months of operation when carbide 
facings are used on jaws — and 
at small additional cost. 

Again, the resistance to wear 
and impact, plus high rigidity and 
compressive strength make hard 
carbides ideal for many metal 
forming operations such as swag- 
ing. One manufacturer has in- 
creased production of alloy rod 
swaging ten times between die 
dressings; at the same time he is 
able to realize greater uniformity 
and better quality. 

It’s hard to imagine any machine 
component more abused than shot 
blast blades. The life of steel 
blades whirling the highly abra- 
sive grit was short compared to 
the use of carbides. In addition to 
the savings in downtime by not 
having to change blades and 
wheels, a more consistent shot- 
pattern can be had for efficient 
cleaning and surface preparation. 

In recent years the already high 
rigidity of tungsten carbides have 
been even further increased by 
research and development. Over 
and above this, tensile strength has 
been increased in order that boring 
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Fig. 4. Here two examples of car- 
bide tooling are applied to the pa- 
per industry. On the upper left a 
solid carbide znvil is used to take 
the wear of paper and a rotating 
perforating knife. At the right a 
circular slitting knife is made of 
solid carbide. 


bars of great length can be fabri- 
cated from these materials. The 
military has had many of their 
problems solved by the use of 
carbide boring bars for machining 
large gun powder chambers. Steel 
boring bars heretofore used de- 
flected and vibrated, and high 
speed steel reamers failed to pro- 
duce the accuracy that carbide 
bars can offer. In certain instances 
machine time on difficult boring 
operations has been reduced more 
than half the previous time re- 
quired, and extreme accuracy and 
consistently fine finish have been 
obtained. An extra bonus has been 
the elimination of grinding oper- 
ations previously necessary. The 
prime reason for this is the ability 
of powdered metals to absorb 
vibration. 

Carbide application brings into 
play erosion resistance necessary 
to the automotive industry in their 
flame hardening apparatus. Cop- 
per and steel tips heretofore had 
tendencies to enlarge when using 
mixtures of propane and oxygen, 
whereby carbide tips show no ap- 
preciable wear after months of 
service. They require only occa- 
sional cleaning and_ inspection. 
One old metalworking process 
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that has enjoyed considerable re- 
finement and development in the 
last few years is that of spinning 
metal, in which case special ma- 
chines or lathes might be used for 
the forming of sheet metal over 
mandrels. This operation is done 
either hot or cold, and when per- 
formed hot, the carbide spinning 
tools can best withstand the high 
temperature and oxidizing in- 
volved much better than other 
materials. 

In metalworking, lathe-centers 
enjoy longer accuracy due to the 
high resistance to abrasion and 
non-dulling properties found when 
this material is used on the tip. 

It is interesting that carbide 
grinding quills like the boring bar 
applications prove most effective 
in grinding operations, due to their 
resistance to deflection. 

Also on end-drive-lathes used 
by the automotive industry, driver 
pins made of carbide are used to 
great advantage. For this appli- 
cation steel pins would break each 
time the turning tool would fail. 
Now when a turning tool fails, 
often stopping the part, the driver 
turns in the end of the part in- 
stead of breaking. It is then only 
necessary to replace the broken 


cutting tool, replace the scrapped 
part, and proceed. In a certain 
instance, six machines equipped 
with carbide driving pins have 
saved $1000 a month just from 
this simple application. 

Whether it be impact or other 
forms of extrusion, high compres- 
sive strength and resistance to 
deformation make it practical to 
form a variety of parts which 
cannot be produced economically 
with steel punches and dies. High 
compressive strengths in the 
neighborhood of 250,000 to 450,000 
psi are required to produce 35,000 
to 150,000 extrusions before re- 
working punches. Their history, in 
general, uses many carbide wear 
parts which can be obtained in 
stock sizes and shapes. These in- 
clude standard catalog items such 
as extruded rounds and flats, discs, 
rectangular blanks, rods, tubing, 
plus ground rounds and squares 
and many other requirements of 
engineering specifications. 1 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine 
1975 Lee Road, Cleveland 18. 








THE FIRST FIVE CHAPTERS of this series have dealt with the 
proper use of any replacement formula. Putting the correct 
figures into the formula and using the answer with proper 
perspective are far more important than the selection of the 
formula itself. These chapters have stressed the importance 
of the shooman's judgment in working out the figures, and have 
suggested ways this judgment can be applied. Here is what 





we have covered so far: 


Chapt. | How to understand the role of both obsolescence 
and deterioration in replacement. 


Chapt. Il How to measure obsolescence — the increased 
production because of the new machine's improved design. 


Chapt. Ill How to measure deterioration — how far the 
old machine has gone downhill in relation to itself. 


Chapt. IV How to put a realistic value on the worth of a 
man-hour, and a realistic "service life'’ on the new machine. 


Chapt. V How to use the formula's answer in deciding a 


proper course of action. 


No formula will be right unless it is used ay wag And it 
is to that end that the first five chapters have 


een written. 











Machine Replacement 
For The Shop Manager 


Chapter VI - Machine Tools As Investments 


by Baxter T. Fullerton 
Mr. Fullerton is Director of 
Marketing Services, The War- 
ner & Swasey Co., Cleveland, 
Ohio. 


THE SECOND PART of this series 
will present a new type of replace- 
ment calculation. This chapter will 
discuss the mathematical principles 
involved in the calculation. The 
next chapter will show how these 
principles can be applied to an 
actual case. The final chapter will 
explain a short cut that will make 
all the detailed figuring unneces- 
sary. 

There may be some rough going 
in this and the next chapter. We’re 
not dealing with a simple subject. 
Some of this material will have to 
be studied rather than read. I 
think there’s information here that 
will be helpful to you whether or 
not you ever use a calculation. 
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A Machine Tool Is An Investment 


A machine tool is an investment 
like a stock, or a bond, or a piece 
of real estate. You put out your 
good money for it and you expect 
a return on your money. Whether 
it’s a good investment or not de- 
pends upon how much money it 
earns compared with how much 
you could make on your money 
elsewhere. 

This sounds simple enough! To 
decide on a proposed investment 
in a new machine, you have to take 
only three steps, the same three 
steps you take in deciding on any 
investment. First, find out how 
much it will earn; second, find the 
rate of return; and third, compare 
this rate of return with rates from 
other possible investments. 

A machine tool, however, is a 
peculiar kind of investment, and 
these three steps are not as simple 
as they sound. 

First, what are the “earnings” of 
a machine tool? They are not cou- 
pons to be clipped, interest to be 
added to your account, or a pub- 
lished earnings statement at the 
end of the year. Essentially, ma- 
chine tool earnings are cost sav- 
ings. This is true whether the ma- 
chine is bought to add to plant 
capacity or for replacement. 

You buy a new machine because 
you expect to obtain pieces from 
it at less cost than you could with- 
out it. If you buy the machine for 
expansion, or when you’re just 
starting business, you expect to 
obtain the pieces at less cost — or 
more convenience — than if you 
bought them outside your shop. If 
you buy the machine for replace- 
ment, you expect to obtain pieces 
at less cost than previously from 
within your shop. 

In either case, the cost savings 
are the earnings of the investment. 

Second, what is the rate of re- 
turn? Unfortunately, you can’t 
just divide the annual “earnings” 
by the amount of money invested 
to find the rate of return as you 
do with other investments. A ma- 
chine tool is called a wasting asset. 
If you keep it long enough you 
have no asset left! You wouldn’t, 
for instance, buy a $10,000 ma- 
chine that will earn only $500 per 
year. If you did, it would take 20 
years just to get your money back. 
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Fig. 1 Discount Table — to find present value of payment to be 
made in the future. 


Before that time elapsed, your ma- 
chine probably wouldn’t be earn- 
ing money. To have any rate of re- 
turn, you have to earn back your 
investment, and then some, within 
the life of the machine. 

Third, let’s say you know the 
annual earnings and you are able 
to translate these into a true rate 
of return. You still have to com- 
pare this return with other possi- 
ble returns. What is the risk on 
this compared to other invest- 
ments? What if some better ma- 
chine comes along tomorrow? How 
about the fact that you can’t cash 
this investment in, like a savings 
bond, when you need your money? 
These and other questions need 
answers before you can get a true 
Picture of the worth of your in- 
vestment. Some of these answers 
we’ve already discussed (Chapt. V) 
and others will come along in sub- 
sequent chapters. 


Finding The “Earnings” 


Finding the earnings, or cost 
savings, of a machine investment 


has been the subject of the first 
five chapters of this series. The 
cost savings are in man-hours, di- 
rect and indirect, and in any other 
elements of cost that are reduced 
by the new machine. The man- 
hour savings are multiplied by the 
value of the man-hour (Chapter 
IV), and added to savings from 
other sources to get the annual 
dollar amount. 


Changing “Earnings” To “Return” 


Now comes the second step. We 
must find a way to translate these 
earnings into a figure that will be 
comparable with other  invest- 
ments. We have to correct for de- 
terioration, obsolescence, life of 
the machine, taxes, depreciation, 
and all matters peculiar to machine 
tools, then be able to answer the 
simple question, “How much do I 
make on my money?” 

To set the stage for doing this, 
mathematically, let’s recall some 
facts we learned about interest in 
grade school. 


Problem #1 — As the first fact 
to recall, let’s see what happens 
when we invest $100 for three 
years at 10% interest, compounded 
annually. There are interest tables 
to use, but we can also work it 
out longhand. 

lst year 

$100 + (100 x .10) = $110.00 
2nd year 
$110 + (110 x .10) = $121.00 
3rd year 
$121 + (121 x .10) = $133.10 
Answer: $100 at 10% interest com- 
pounded annually for three years 
equals $133.10. 

This problem could have been 
stated in other ways. For instance, 
“If you invest $100 now and re- 
ceive $133.10 after three years, 
what is the rate of return?” The 
answer could be obtained from ta- 
bles — or worked out longhand — 
and would be 10%. 

Or we could put the question 
backwards and say, “At an interest 
rate of 10%, if you’re going to have 
$133.10 after three years how much 
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money must you start with?” Once 
again, we can work longhand or 
refer to a table. In this case, the 
table is called a discount table. It 
is used to find the present value 
of something we’re going to re- 
ceive in the future, which is ex- 
actly what this question asks. Fig. 
1 shows a condensed form of this 
table. To answer this last question 
we look down the 10% interest 
column to three years and find the 
figure .751. Multiply $133.10 by 
.751 and we get $100.00. 

By using this table we can find, 
for a given interest rate, the 
amount of money we must have 
now to obtain a stated amount in 
the future. This process, called 
“discounting,” is nothing more 
than solving compound interest 
problems from future back to pres- 
ent, instead of the more common 
way, present to future. 

For reasons to be explained 
shortly, this process is the key to 
finding the rate of return on ma- 
chine tools. 

We state it as follows: The rate 
of return on an investment is the 
interest rate at which the money 
returned, discounted to the present, 
equals the investment’s cost. 

This is not as complicated as it 
sounds. Here is what it means in 
Problem 1. “The rate of return on 
an investment is the interest rate 
(10%) at which the money re- 
turned ($133.10), discounted to the 
present (times .751), equals the 
investment’s cost ($100.00).” 

For single payments this is pretty 
easy, but what happens if our 
money is not returned all at one 
time? The same statement applies. 
Let’s try it. 

Problem #2 — If we buy a $1000 
bond with a 5% annual return, 
take the 5% out in cash each year 
and sell the bond at the end of 
the fifth year, what is the return? 
The answer is 5%, of course, but 
let’s see if we can get this an- 
swer by discounting. 

Cost of the bond is $1000. Here 
is how the money is returned: 

lst year $50 
2nd year $50 
3rd year $50 
4th year $50 
5th year $1050 

Now look at the discount table. 

Five percent discounted for one 


2 
Money 


Returned 





$ 50 
50 

50 

50 
1050 


$1250 
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3 4 
Discounted Discounted 
at 5% Value 
-952 $ 47.60 
.907 45.35 
.864 43.20 
.823 41.15 
-784 823.20 


$1000.50 





Hou ue ue al 





year is .952; for two years .907, etc. 
We can discount to the present the 
amount of money returned each 
year as follows: 

Again, the rate of return on an 


investment is the interest rate 
(5%) at which the money re- 
turned (column 2) discounted to 
the present (column 3) equals the 
investment’s cost (total, column 4). 





Column 2 


Money 
Returned 


$ 250 


250 
250 
250 
250 


$1250 


3 4 
Discounted Discounted 
at ? Value 





$1000.00 





Problem # 3 — In the last ex- 
ample, we received back $1250 
over the five years, but most of it 
in the 5th year. Now, what will the 
return be if we receive $1250 back 
at the rate of $250 per year? 


Here we have to find what in- 
terest rate to put in at the head 
of column 3 in order to make col- 
umn 4 add up to $1000. It’s a mat- 
ter of cut and try. First let’s try 
7%. 





Column 1 2 
Money 
Returned 
$ 250 
250 
250 
250 
250 


$1250 


Year 
lst 
2nd 
3rd 
4th 
5th 





3 4 
Discounted Discounted 
at 7% Value 
.935 $ 243.75 
.873 218.25 
.816 204.00 
.736 190.75 
713 178.25 


$1035.00 








The $1035 is a little high. We 
haven’t discounted quite enough, 
so let’s try 8%. 

The $998.25 is so near to $1000 
that we’ll call our rate of return 
on this investment 8%. Once more, 


the rate of return on this invest- 
ment is the interest rate (8%) at 
which the money returned (col- 
umn 2) discounted to the present 
(column 3) equals the investment’s 
cost (total of column 4). 





Column 1 2 
Money 
Returned 
$ 250 
250 
250 
250 
250 


$1250 


Year 
lst 
2nd 
3rd 
4th 
5th 





3 4 
Discounted Discounted 
at 8% Value 
.926 $ 231.50 
.857 214.25 
-794 198.50 
-735 183.75 
.681 170.25 


$ 998.25 
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This is the mathematical way 
to measure the rate of return on 
a machine tool investment. If we 
can estimate what money we’re 
going to get back from this invest- 
ment every year of its service life, 
including the final year when we 
trade it in for what we can get 
for it, we have a mathematical way 
to find a true rate of return. We 
can answer, “What do I make on 
my money?” 

The annual returns may vary all 
over the lot, but if we can find 
an interest rate at which to dis- 
count these annual returns to make 
them add up to the original cost, 
we have our answer. 

This may seem to be a long way 


around to find an answer, but we 
have to go through this process 
because we can’t just add up all 
of the expected returns and com- 
pare totals. When we get the mon- 
ey back is as important as how 
much in finding rate of return. 
Money has a time value, in that 
the sooner you have it, the sooner 
you can put it to work earning 
more money. This method is re- 
quired to solve for the time as 
well as the amount of the return. 

The rate of return in Problem 3 
was greater than in Problem 2, 
even though the total dollar re- 
turn was the same. We just re- 
ceived more of the return sooner 
in Problem 3. If we had received 
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the whole $1250 in the first year, 
our return would have been 25%. 


Application Comes Next 


There’s nothing new in any of 
this. The discounting process has 
been used for years in finding the 
real return from coal mines and 
other wasting assets. It is an es- 
sential element in most of the 
presently used machine tool re- 
placement formulas. I’ve tried to 
explain it carefully here because 
it is the basic principle of the cal- 
culation. 

Applying this principle to a ma- 
chine tool investment is the next 
step. We will do this in the next 
chapter. 





Tracer Handles 
Large Parts 


Machining of contoured parts up 
to 12 ft in dia has been made into 
a relatively simple operation at the 
Kinco Ine. plant in Montebello, 
California. 


Handling this work is a Niles 
Bement Ponds 144” vertical boring 
mill with a Mimik 3000 series hy- 


draulic tracer capable of turning 
all types of spherical radii and ir- 


regular contours. The tracer is 
also used on a 100” mill in the 
plant. 

This Mimik tracer has a stroke 
of 8” and is actuated by a highly 
sensitive 6 oz pressure stylus and 
hydraulic valve which follows the 
template. Any size workpiece can 
be handled since the stroke is in- 


Hydraulic tracer on 144” vertical 
boring mill machines 98” dia spin 


creased indefinitely and continu- 
ously by engaging the machine 
feed, which is set along the mean 
path of the contour — the tracer 
absorbing the contour itself. Kinco 
officials say that they are able 
to hold exacting tolerances and 
finishes on large contoured sur- 
faces by this method. 

The tracer was made by Allied 
Pacific Manufacturing Co. of Los 
Angeles, under license from Mimik 
Tracers, Inc. of Buffalo, N.Y. 
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Ceramics Do The Job... 














THE FIRST REAL PUBLIC show- 
ing of ceramic cutting tools was 
at the 1955 National Machine Tool 
Builders’ Association exposition. 
Viewers looked on in amazement 
as the continuous chip being cut 
at 1000 fpm arched through the 
air into a container several feet 
from the tailstock end of the lathe. 


At the 1960 NMTBA show, 
ceramics were again shown. Steel 
was being cut at 10,000 fpm or 10 
times that of the 1955 perform- 
ance. Cast iron was being rough 
turned at 900 fpm, and chilled 
iron of R,.53 was being production- 
tracer turned at 470 fpm. 

These were spectacular shows— 
real crowd-pleasers — but many 
manufacturing men asked, “How 
can we use it in our shop? What 
other materials will it machine? 
Can we rough as well as finish 
with it? Is this new material just 
a laboratory development, or is 
it here to stay? We don’t have 
brand new machines with plenty 
of power and rigidity like the one 
being used here.” 

These questions can be answered 
by taking a look at what ceramics 
have done in the past five years 
to gain acceptance as full-fledged 
members of the cutting tool family. 


Present Uses 


Many tool engineers have turned 
their efforts toward ceramics with 
outstanding results in increased 
machining efficiencies. They have 
pioneered the use of ceramics in 
areas besides those which seemed 


best five years ago. Originally used 
for high speed machining of steel, 
ceramics are now recognized as 
the best materials for machining 
cast iron automotive brake drums. 
Running three to four times faster 
than the carbides formerly used, 
these tools produce twice as many 
parts between tool changes. They 
produce better finishes, hold tool 
life at elevated speeds, and hold 
better dimensional tolerances. Cy- 
cle time is reduced, and production 
increased accordingly. 

Materials being machined with 
ceramics today include many 
classes of steel (soft and hard); 


by Benjamin E. Storrs 


Mr. Storrs is Service Engineer, 
Metallurgical Products Depart- 
ment, General Electric Com- 
pany, Detroit, Michigan. 


cast, malleable and chilled irons; 
graphite; hard carbon alloys; mo- 
nel metals, and plated nickel. 
Ceramic tools are proving their 
effectiveness through their proper 


When Used Properly—— 





use. Proper is emphasized becausr 
the characteristics of this tool ma 

terial must be understood for it to 
be applied effectively. 


Ceramic Characteristics 


Ceramics have relatively low 
transverse rupture strength or 
shock resistance. Although 
strengths have been significantly 
improved in recent months, ce- 
ramics are only 50% as strong 
as the average metal-cutting ce- 
mented carbide. This limits feed 
rates, and the type of cuts that 
can be taken. The user’s previous 
experience in applying the lower 
strength carbides will help him in 
using ceramics, as application 
practice is similar. Some gain is 
made by using thicker inserts to 
overcome breakage, and negative 
rakes are generally used. In the 
machining of hardened steel, a 
high negative rake land at 25-30° 
has been very effective in elimi- 
nating chipping and flaking. 

The heat-resistance of the 
ceramic edge enables it to run 
at much faster speeds without 
softening and dulling. Since the 
insert or tip does not become very 
hot or conduct heat through to the 
holder, it is possible to hold every 
close dimensional tolerances. An 
example from General Electric’s 
Metal Cutting Laboratory is the 
turning of 1045 steel at a hardness 
of 180 Bhn. At a speed of 2000 
fpm, size can be held within 0.0003 
from one end to the other on a 
48” length of turn. 


Materials which do not lend 
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themselves to ceramic use are most 
plastics, and melomine or fiber- 
glass compounds where abrasive 
resistance is the chief requirement 
of the tool material; and where 
the finishing grades of straight 
tungsten carbide grades generally 
excel. The 300 series stainless 
steels and high temperature alloys 
(where severe tool wear, even at 
slow speeds, is a problem with 
carbides) cannot be successfully 
machined with ceramics. Wear of 
ceramics from straight abrasive 
action is about 10 to 15 times as 
fast as on the most wear-resistant 
carbides. 


Application Technique 


The use of a negative rake tool 
holder is recommended. If the 
holder does not have an integral 
clamp and chipbreaker, a chip- 
breaker plate should be used to 
spread the clamping pressure over 
a larger area. Square, triangular 
and round inserts are available, 
and tips are available for special 
applications where epoxy resins 
must be used to cement the tip 
to the shank because of extreme 
difficulty in brazing this material. 

Hand-honing of the insert is 
recommended, since it prevents 
chipping, and inserts are available 
in the honed condition, ready for 
use. The only exception is in the 
machining of hardened steels, 
where a sharp edge cuts much 
better than a honed edge. Here 
the high negative rake land gives 


added edge strength, but the edge 
is still straight and sharp. 


Machines 


The big question in many minds 
is: Can I use present equipment 
or will new equipment be an abso- 
lute requirement for ceramic use? 

The answer is not obvious, but 
is one of economics tied directly 
to the kinds of parts machined, 
that portion of machining which 
has good ceramic-use potential, 
mechanical condition of present 
equipment, and the speed ranges 
available. In many cases, the ce- 
ramic tool is used for a finishing 
operation immediately after rough- 
ing cuts. In other cases, ceramic 
use is a separate operation. These 
factors influence the decision as to 
whether enough savings can be 
made to justify the cost of using 
new or special equipment. 

Machines in poor condition are 
generally unsuitable, especially if 
vibration and chatter are present. 
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This is very detrimental to tool 
life, and most trials with ceramics 
may be very unrewarding under 
these conditions. 

Most applications have been 
made on equipment available in 
the user’s shop. Many successful 
operations are being run on ma- 
chines more than 5 or 10 yrs old. 
If you are considering new turning 
or boring equipment, however, 
it would be well to determine 
whether your parts can be ma- 
chined with ceramics, and if so, 
let the machine tool builder sup- 
ply a machine with the necessary 
requirements. 

One important requirement is 
that chip guards or deflectors be 
used when there is danger of fly- 
ing chips. Such chips are a safety 
hazard, especially those produced 
while machining cast iron or mee- 
hanite at high speeds. The harder 
the iron, the more pronounced will 
be the tendency for chips to fly. 

Now for a look at a few of the 
many jobs that are running or 
have been run with ceramics. 


Fig. 1 Cast iron cylinder liner is turned with ceramics 
in one-third of the time required with carbide. Flying 
chips are controlled by chip guard shown in use 
in photo to the left. 











Case History No. 1 
On a job at Cooper Bessemer 
Corp., Mt. Vernon, Ohio, ceramics 
CENTRIFUGALLY CAST CYLINDER 
LINER 
MSC-3, 
OD 


Material — cast iron, Spec. 
210 Brinell. 

Size (as cast)— 18” ID, 187%” 
and 4612” long. 

Operation — turn for grind in one 
cut to 18.535” dia. 

Machine — LeBlond 30” heavy duty 
lathe. 

Insert — Carboloy cemented oxide, 
grade 0-30, SQT-245P5 (%” sq., 
5/16” thick) 1/64” wide with 28° 
negative rake land along each 
edge and radii. 

Holder — Ceroc C304R. 

Speed — 195 rpm, or 950 fpm. 

Feed — 0.016 ipr or 3.12 ipm. 

Depth of cut — 3/16” to 5/16”, de- 
pending on runout of part. 

Cutting time — 15 min. 

Tool life — two pcs/index or 30 min. 


Fig. 3 Low tool life with carbides 
on this hard carbon ring caused a 
switch to ceramics. Nominal sizes 
are shown, but actual sizes require 
very close tolerances. 


have saved time and increased 
production (Fig. 1). 

The floor to floor time is now 
1 hr, including the additional 
grooving, etc. performed with car- 
bide tools. The exit end as well as 
the entrance end are chamfered 
prior to turning with the ceramic 
tool to eliminate or reduce break- 
age and chipping. The previous 
method was to take two passes to 
turn the OD with carbide, and 
floor to floor time was 3 hrs. 
Ceramics decreased the time by %, 
and tripled the production capacity 
of this machine. 


Case History No. 2 


Another job at the company 
shows similar savings (Fig. 2). 
The use of ceramics on this job 
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Fig. 2 Standard machines are used 
to turn this cast iron piston at 800 
fpm. Cutting time with ceramic 
tools is 7 min and production has 
doubled. 


PISTON 


Material — cast iron, sand cast. 

Size (as cast) — 1442” OD, 12-3/16” 
ID, 20-5/16” long. 

Operation — semi-finish turn a 
yam of 18-9/16” to 14-1/8” 

ia. 

Machine — Warner & Swasey +4A 
turret lathe. 

Insert — Carboloy cemented oxide, 
grade 0-30 SQT-245P5 as in the 
cylinder liner job. 

Holder — Ceroc C304R. 

Speed — 212 rpm or 800 fpm. 

Feed — 0.0124 ipr or 2.628 ipm. 

Depth of cut — 3/16” to 5/16” de- 
pending on runout of part. 

Cutting time — 7 min. 

Tool life— 8 pcs or 56 min of cut- 
ting time. 


increased production 100%, and 
as a result a second lathe with 
its accompanying labor and over- 
head rate has been freed complete- 
ly for other work. The cut is in- 
terrupted by casting defects and 
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sand holes in the castings, but the 
ceramic performs without break- 
age. 


Case History No. 3 


Here is an example showing the 
ability of ceramics to machine 
chilled iron at speeds much higher 
than that of carbides. This job is 
done periodically at the Cleveland 
Automatic Machine Co., Cincin- 
nati, Ohio. 


MIDDLE AND REAR ROLLS 


Material—chilled cast iron, R-50-60. 

Operation — turn for grind 5.020/ 
5.023” dia x 10%” long in one 
cut. 

Machine —Warner & Swasey #2A 
turret lathe. 

Insert — SQT-163P4, grade 0-30. 

Holder — Carboloy SBTR-85. 

Speed — 132 fpm. 

Feed — 0.008 ipr. 

Depth of cut — 0.035”. 

Cutting time — 12.8 min. 


With carbide, turning time was 
40 min. Ceramics resulted in a 
savings of 27.2 min/pc. and pro- 
duced a good finish with negligible 
taper of the part. 


Case History No. 4 


Another application at a differ- 
ent company is of particular in- 
terest because of the kind of part 
and tooling. 

The user produces various styles 
of carbon parts similar to the one 
shown in Fig. 3, varying in hard- 
ness from soft to more than R,65. 
The extremely low tool life with 


Fig. 4 Ceramic tool for machining 
carbon rings has sharp corner radii 
and no negative rakes. This geom- 
etry is ordinarily detrimental to tool 
life, but was effective here. 


TABLE 1 


In the following application data, work materials are listed only as 
A, B, C, etc. Hardness increases from A to J, the latter being more 


than R-65. 


Pes/E 


Finishing grade Carboloy Cemented 


Material Speed (fpm) 


of Carbide 


Oxide 0-30 





1700 
975 
950 
950 
1450 
1850 
1400 
700 
900 
Not Known 
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carbide tools on the harder grades 
of carbon hindered production of 
many parts. Plant supervisors be- 
gan a thorough program to deter- 
mine the advantage of ceramics. 
The job was done successfully as 
the data in Table 1 indicates. 

The personnel had never used 
ceramics before. It was necessary 
for them to learn how to cement 
tips to shanks, and then grind 
them. Both operations were done 
very successfully. Surprisingly 
enough, as far as the ceramic is 
concerned, no negative rakes were 
used and corner radii were zero 
to 0.005” (Fig. 4), both conditions 
generally accepted as detrimental 
to tool life. After grinding, tools 
are placed on foam rubber protec- 
tors in plastic containers for pro- 
tection of the tool points. 

Tests were run on the normal 
production machines — 6” to 8” 
Hardinge lathes with hand feeds. 
During the testing procedure, an 
interesting wear phenomenon was 


observed. Tool life was better 
with the straight tungsten carbide 
grades on materials up to R,25, 
but was much better with ceramic 
grade 0-30 as the hardness in- 
creased from that point. 


Conclusion 


Ceramic tools have proven their 
worth as a very good complement 
to — not a replacement for — the 
other cutting tool materials. Every 
opportunity should be taken to 
apply them to your operations on 
a thorough basis, using a tool en- 
gineer or application man who can 
follow each job and make changes 
necessary to insure satisfactory 
performance. 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine 
1975 Lee Road, Cleveland 18. 
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New Rotary Dresser Saves Grinding $$$$ 


This composite unit simultaneously dresses two grinding wheels 


mounted on a single spindle. 


Grinding is the most important 
operation in the Northville, Mich., 
valve plant of Ford Motor Co., and 
consistency of parts reproduction 
at a staggering pace is essential. 

To improve quality and accurate 
parts repeatability, engineers there 
have converted grinding wheel 
dressing from single point diamond 
methods to Tru-Grit rotary dia- 
mond set form dressing wheels. 

Quality control records kept 
since the conversion show that, in 
addition to better parts uniformity, 
it has allowed longer grinding 
wheel life, reduced diamond dress- 
ing tool costs and savings in labor 
costs. 

The rotary tool dresses the en- 
tire face of the grinding wheel in 
a single plunge, between the ejec- 
tion of one part and feeding of the 
next, eliminating the variance that 
previously occurred while the sin- 
gle-point diamond tool traversed 
the face of the wheel during the 
grinding of the part. 

The first machine converted was 
a #12% Landis centerless grinder, 
using a Norton 24 x 0.625” x 18” 
wheel to grind the keeper groove 
and chamfer on the foot of an in- 


take valve stem. The Tru-Grit 
method has allowed the average 
production to be raised from 32,000 
to more than 136,000 parts/wheel. 
Diamond dressing tool cost per 
part has dropped more than 40% 
and may go even lower. The cost 
analysis was based on 1,000,000 
parts/tool, but production passed 
that figure with the original Tru- 
Grit rotary tool still in service. 
Greater wheel and tool life have 
reduced the setup and maintenance 
time to a quarter of that needed 
before conversion. In addition to 
the direct labor-cost saving, re- 
turning this former downtime to 


Welded Tubing Comes 


DOM electricweld tubing begins 
with a sheet mill product rather 
than a tube round. Both inside and 
outside welding flash is removed 
to close tolerances during manu- 
facture, and heat treatment as- 
sures homogeneity of the weld 
area itself, causing it to “disap- 
pear,” for good granular uniform- 
ity. 

Boiler tubes, condenser and heat 
exchanger tubes are all said to be 
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production has a favorable effect 
on per-part cost reduction. 

In the same plant, conversion of 
a #2 Cincinnati centerless grinder 
almost doubled production while 
raising quality and improving 
parts uniformity. 

In its original design, using the 
single point diamond dressing 
method, the contour of the Falcon 
exhaust valve made necessary two 
separate dressing and grinding op- 
erations to grind two _ spaced 
grooves and a chamfer on the foot. 
An average of 6 single point dia- 
mond tools and 2 hrs of tool change 
or setup time were needed each 
day. 

To combine the two operations 
on a single machine, the spindle 
was modified to accommodate two 
grinding wheels, and the electrical 
and hydraulic circuitry were al- 
tered to accept the new form dress- 
ing tools. A composite Tru-Grit 
unit was designed to dress both 
grinding wheels simultaneously. 

The single machine now grinds 
two grooves and the chamfer at 
the same time, with dressing ac- 
complished in 2% sec “between 
parts’; this compared to the full 
minute required previously, dur- 
ing grinding, with the resultant 
scrap loss due to variance. 

Original cost of the Tru-Grit 
equipment is many times that of 
the single point type, but since the 
first unit has never worn out, no 
complete cost analysis is possible. 
The unit was returned to the fac- 
tory only to re-form one portion 
when the retainer groove was re- 
designed. For more information 
about Tru-Grit dressing units, 
write to Wheel Trueing Tool Co., 
Detroit, Mich., or circle Inform-A- 
Gram No. D2. 


of Age 


like candidates for this new ma- 
terial. 

Lower cost, coid-finished, drawn- 
over-mandrel electric resistance 
weld tubing may take over many 
markets traditionally held by cold- 
finished seamless tubing. Direct 
material cost savings of 5 to 45% 
can be obtained using the new 
tubing, says H. N. Scott of the 
electricweld tube division, Jones 
& Laughlin Steel Corp. 
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| H-V TOOLMASTER 
d 
‘ MILLING MACHINE 
e 
h 
How's this for a new idea in light-duty toolroom 
1s milling . .. a turret type machine for both horizontal 
le and vertical operations! The new CINCINNATI H-V 
” Toolmaster gives you this unique degree of versa- 
: tility. In the illustration, the H-V is performing a 
s horizontal milling operation with the double swivel 
it spindle head. The arbor and arbor support can be 
h removed, and the same spindle head is ready for 
vertical or angular milling operations. Or to save 
is setup time, the machine may be equipped with any 
- one of three vertical spindle heads on the opposite 
% end of the overarm. Then the double swivel head 
ll becomes a permanent horizontal setup, with 2 hp 
r- drive. Merely swiveling the overarm turret 180° 
nt locates the vertical spindle over the table for vertical 
and angular milling, drilling and boring. 
a H-V Toolmaster versatility is unmatched by any 
1e other machine in its class. Vital statistics for the 
10 spindle head include: 2 hp gear drive... eight 
- spindle speeds, 75 to 1130 rpm or 50 to 750 rpm 
vt ...No. 40 standard spindle nose... arbor support 
Sie for arbors up to 1%” diameter. 
“4 More information on the H-V and on the entire 
*% line of Toolmasters will be found in publications 
hie M-2229 and M-2110. Write or telephone today 
for your copies, Milling Machine Division, The 
Cincinnati Milling Machine Co., Cincinnati 9, Ohio, 
REdwood 1-2121. 
a- 
¢ Horizontal or vertical milling head is 
n- i available within a minute or two, by 
‘ merely swiveling the overarm turret 
ce 8 of this H-V Toolmaster Milling Ma- 
ny chine equipped with a No. 1D Vertical 
d- ‘ Head. Drawings at right illustrate its 
i be unique range of versatility. 
>Ww 
he 
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TYPE AND BED TYPE MILLING MACHINES + DIE SINKING MACHINES + CUTTER AND 
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Use the New, Modern A-L Steelector System 





Now you can accurately select the proper tool steel based 
on its individual characteristics and be sure that it’s avail- 
able for off-the-shelf delivery before you place your order. 

The new Allegheny Ludlum STEELECTOR Program 
makes tool steel selection fast. And it eliminates the em- 
barrassment of specifying a grade which later turns out to 
be unavailable or available only after a costly delay. 

The leading grades of tool steel that meet 96 percent of 
all applications—as listed in the Allegheny Ludlum Tool 
Steel Handbook—form the basis of the STEELECTOR 
Program. The STEELECTOR Grades are charted on cards 
covering each group of steels (tool room, hot work, and 
high speed grades) to help you select the particular grade 
best for your application. 

Bar graphs on each STEELECTOR Card show how the 
various grades compare in abrasion resistance, toughness, 
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size stability, machinability and red hardness. It’s easy to 
determine accurately the combination of properties that best 
suits the job at hand. 

The complete necessary range of sizes and shapes is listed 
in a special Data Stock List for every grade. These lists also 


include heat treating, typical working hardnesses and other § 


data to insure that your selection is correct. 
You can choose with confidence because every STEEL- 


ECTOR grade has been selected from the complete line J 


of Allegheny Ludlum Tool Steel and made under the rigid 
quality control standards of all A-L products. 

For a complete explanation of the STEELECTOR Pro- 
gtam, ask your Allegheny Ludlum sales representative for a 
copy of the colorful A-L Tool Steel STEELECTOR Booklet, 
or write: Allegheny Ludlum Steel Corp., Oliver Build- 
ing, Pittsburgh 22, Pennsylvania. Address Dept. TP-7-1 


/ ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country 


CIRCLE INFORM-A-GRAM KEY NO. 36 
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SENTENCE... 


with Pipe Machinery’s 
Drunken Thread Checker 


Easy to set up, easy to operate, Pipe Ma- 
chinery’s amazing new Drunken Thread 
Checker tries gages for helix deviation, 
or drunken thread, and passes sentence 
all in a matter of seconds! The finding it 
makes — a direct reading of the degree 
the helix deviates from normal — is final 
and incontestable. 


A diameter over wire check of gages pro- 
vides insufficient evidence to enable you 
to render an ‘‘acceptable’’ verdict. In 
order to be a fair judge in your gage 
inspection, a check for drunken thread, 
in addition to a careful examination of, 
among other things, lead, angles and 
pitch diameter is always required. 


The instrument shown is easily adapted 
to product inspection with male or female 
centers. 
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For more complete information write us on your company letterhead today. 





— THE PIPE MACHINERY COMPANY 


Sw 
79100 Lakeland Boulevard « Wickliffe, Ohio + Greater Cleveland 


CIRCLE INFORM-A-GRAM KEY NO. 37 
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From the cover: 


Accuracy Assured With New 
Tool Presetting Machine 


“WE ARE ABLE to make settings 
to 0.0001 on radius and length,” 
says a DeVlieg Machine Co. vice 
president in describing his firm’s 
new precision tool presetting ma- 
chine. (Total resolution of the set- 
ting is between 0.00015 and 
0.0002.) H. A. Beyer says that the 
unit should provide the vital de- 
gree of accuracy for presetting 
tools to close bore diameters and 
length, quickly and with ease. 

The machine consists of a pre- 
cision presetting spindle, mounted 
on a cast iron base, and is equipped 
with transverse and longitudinal 
slide adjustments. It will accom- 
modate tools with all types of 
shanks up to 8” dia and 18” maxi- 
mum length from gage line in the 
taper socket. Suitable adapters for 
a variety of tapers and toolholders 
can be provided. 

The presetting spindle has a 
combination #50NMTB/#50 
flash-change taper, and the spindle 
is mounted in precision ball bush- 
ings, arranged with ball thrust 
plate and equipped with hand 
wheel for manual rotation. The 
base is close-grained cast iron, 
properly ribbed for maximum rig- 
idity. Top of the base is a pre- 
cision scraped surface plate that 
provides proper mounting for the 
spindle. It has adequate working 
area for auxiliary setting equip- 
ment — a little gage “island” for 
out on the floor. 

The two coordinate positioning 


slide elements consist of a saddle 
mounted on dovetail and flatways, 
with longitudinal movement para- 
llel to the spindle axis, and a 
transverse slide member that 
moves on cylindrical guide ways 
normal to the spindle axis. 

Slide elements are equipped 
with Vernac direct reading optical 
measuring instruments that can 
read directly to 0.0001 without in- 
terpolation. The Vernac instrument 
mounted on the transverse slide 
provides control of radial (diam- 
eter) settings, while the Vernac on 
the longitudinal slide controls 
length or depth settings. 

Coarse and fine handwheel con- 
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trol are provided for the move- 
ment of both slides. A Bausch & 
Lomb 40 power illuminated macro- 
scope with special crosshair reti- 
cule is mounted on the slides for 
optical sighting of the tool point. 

Tools preset with the new ma- 
chine allow users to take advan- 
tage of the optimum accuracy of 
numerically controlled machine 
tools, say DeVlieg officials. But 
they’re quick to point out that con- 
ventional systems can also profit 
by using the machine. 

Complete details on the unit are 
available from DeVlieg Machine 
Co., Fair St., Royal Oak, Mich., or 
circle Inform-A-Gram No. D3. 





Panning for Gold? 


Thar’s gold in thet thar rinse 
water, and Technic, Inc., intends 
to salvage it. 

The Providence, R.I. firm, which 
makes gold, platinum, rhodium 
and palladium plating solutions, 
has developed the Gold Saver. It’s 
billed as the first commercial unit 
for regaining gold which was 
formerly lost by electroplaters. 

Technic says that between 4% 


and 10% of all gold used in elec- 
troplating has heretofore been lost 
during final rinsing of the plated 
objects. The heart of their recov- 
ery system is a column of special 
resin which traps the gold before 
rinsing. A pump is also part of the 
unit. 

Practice has been to conserve 
the original gold solution by dip- 
ping the plated item into a tank 
of water immediately after plating. 
This solution eventually develops 
a re-usable gold concentration. 


Next step has been a rinse in run- 
ning water, resulting in the loss 
of the unbonded portion of diluted 
gold solution. 

The Gold Saver is to precede 
the running water rinse. The unit 
is installed in a tank containing 
water. The pump constantly cir- 
culates the tank’s water and di- 
luted gold solution through the 
special, gold-recovering _ resin. 
Gold may be reclaimed from the 
saturated resin by the plater, a 
refiner, or by Technic. 





JULY 1961 


More on “Which Door To Tape Control?” 


—a closer look at 


“Congratulations on your very 
fine article “Which Door To Tape 
Control” in the January 1961 issue 
of Tooling & Production. You have 
given an excellent presentation of 
the difficult and controversial sub- 
ject of retrofit. Although many of 
the fine points concerning indi- 
vidual types of machine tools and 
control systems could not be treat- 
ed in detail, the most essential 
points were covered both compre- 
hensively and fairly. 


“Two of the points you covered, 
however, warrant some further 
comment, perhaps, based on infor- 
mation only recently developed. 
The following observations have 
been made in connection with the 
current Navy (Bureau of Naval 
Weapons) program to evaluate 
four different retrofitted machine 
tool and control system combina- 
tions. 


“Machine Condition Impertant. 
The basic machine condition does 
not seem to be as significant a 
factor as you indicate. Machine 
condition is critical only in retrofit 


Retrofitting 


TOOLING & PRODUCTION'S special report, "Which Door 
To Tape Control?", (Jan. '61) was presented in the hope that 
it would churn up opinions and ease actions in this period of 
transition to numerical control. One of the responses it has 
elicited comes from a man who for the past several years has 
been studying the economic feasibility of retrofitting numeri- 
cal controls to machine tools. Peter D. Tilton, industrial 
research engineer at Stanford Research Institute, authored a 
comprehensive report on the subject in 1957, referred to in 
the January article. He is now conducting a study of retro- 
fitted machines for the Bureau of Naval Weapons. Mr. Tilton's 


letter follows: 


applications where extensive mod- 
ification is not required. This ap- 
plies to the addition of two-axis 
positioning tables and other con- 
versions which use certain portions 
of the basic machine intact. In all 
cases ... the spindle drive mech- 
anism should be in good condition. 


“On the other hand, most retrofit 
conversions of continuous-path 
machines require changing the ma- 
chine axis drives, in which case 
the original condition of the ma- 
chine makes little difference. The 
change-over from Acme screws 
to ball-nut screws, the substitution 
of precision power gearing, or the 
addition of hydraulic cylinders, as 
is usually done, requires almost 
complete teardown of the machine 
anyway, and much of the original 
machine would be replaced even if 
in first class condition. In most in- 
stances of this sort, there is ample 
opportunity to renovate the ways, 
true up the machine, and correct 
certain conditions of wear with 
relatively little additional effort. 
Often, too, different tolerances are 
necessary for some basic adjust- 


ments when numerical control is 
added, such that even new ma- 
chines may require some rework. 
Thus, there is much less advantage 
to having a machine in good con- 
dition when extensive modifica- 
tion is involved. 

“These same considerations also 
apply to the life expectancy of ret- 
rofitted machines. Machines con- 
verted by simple bolt-on packages 
have essentially the same outlook 
regarding wear and life as they did 
before. When the retrofit machine 
is rebuilt from the ground up, 
though — as is usually done in 
most continuous-path applications 
— the outlook approaches that of a 
new machine. With complete re- 
building for retrofit, machine ele- 
ments can be restored to peak con- 
dition, parts replaced, and new 
auxiliary systems added. In the 
case of the four Navy machines 
now being retrofitted, ways, gear- 
ing, bearings, hydraulics, electrical 
wiring, and other essential parts 
have been replaced with new ma- 
terial. In some machines even spin- 
dle motors have been replaced, and 
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the spindles rebuilt as necessary to 
equal (or better) the original ma- 
chine condition. The anticipated 
life and rate of deterioration of 
these machines are therefore ex- 
pected to be substantially the same 
as for comparable new machines. 

“Buy Now, Add N-C Later. Al- 
though there are a few types of 
machines which can be purchased 
with conventional manual controls 
for later conversion to numerical 
control, this possibility is not quite 
as prevalent or realistic as your 
article tends to imply. Again, much 
depends on the particular applica- 
tion, machine, and control system. 
Simple bolt-on positioning table 
systems, for instance, can easily 
be added to drill presses and simi- 
lar machines at some later date. 
Obviously, there is little advantage 
to buying the necessary mechanical 
table first and the electronic con- 
trols later when this type of sys- 
tem is considered. 


“At the other extreme, machines 
engineered for continuous-path 
servo drives are not always con- 
veniently adapted for manual con- 
trol. Often, too, this involves an 
appreciable added cost for manual 
control equipment which must be 
scrapped when N-C is added. 

“The principal argument against 
the piece-meal approach is eco- 
nomic — interim operation using 
manual methods merely defers the 
benefits of numerical control and 
wastes the opportunity to achieve 
them sooner. A machine designed 
and engineered for numerical con- 
trol but operated conventionally 
offers relatively little production 
advantage over conventional man- 
ual machines, but would cost con- 
siderably more. If the full cost of 
numerical controls is ever justifi- 
able for a particular machine on 
the basis of anticipated workload, 
then it will generally be justifiable 
at the outset in terms of the better 
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accuracy, increased production, 
and cost savings which are possi- 
ble. Thus, the buy-now, add-N-C 
later plan appears to be a poor 
bargain in most cases. 
“Tracer-equipped machines may 
be noteworthy exceptions in some 
cases. In the first place, they al- 
ready employ servo drives which 
may be directly convertible for 
numerical control. In some circum- 
stances, there may be immediate 
machine applications in production 
runs using existing tooling for 
tracer methods, and also an op- 
portunity to adopt NC methods in 
future runs. When this is the case, 
a suitable choice of machine tool 
and control system could facilitate 
later conversion to numerical con- 
trol in an economic fashion.” 


Peter D. Tilton 

Industrial Research Engineer 
Stanford Research Institute 
South Pasadena, California 





Punch Press 
Converted to NC 


Reports on a retrofitting job per- 
formed at Hughes Aircraft Co.’s in- 
dustrial systems division for its 
own ground systems group at Ful- 
lerton, Calif. tell a success story. 
Operating costs are reduced at least 
50°.. Production lead time is cut 
from one week to one day. And ac- 
curacy is boosted from +0.010 to 
+0.004 linear tolerance. 

The company fitted a two-axis 
Hughes NC-200 numerical control 
unit to a Wiedemann RA 41P turret 
punch press. This is believed to be 
the first successful adaptation of a 
standard numerical control system 
to a punch press. It’s the same two- 
and three-axis control system that 
comes as original equipment with 
five different machine tool 

The special adaptation required 
for the punch press application was 
the addition of electrically driven 
lead screws to the table, and bin- 
ary cams on the turret stations for 
turret position control. 

All machine instructions are 
punched into tape by Hughes man- 
ufacturing services division’s plan- 
ning department. The transistor- 


lines; - 


Donald F. Davern (right) 


of Hughes industrial control 


systems, inspects the tape-controlled punch press with Robert C. 
Robbins, head manufacturing services division for Hughes’ ground sys- 
tems group, Fullerton, Calif. The installation is in use at the division. 


ized control unit reads tape data, 
positions the work and actuates the 
punch. 

Templates are eliminated, mean- 


ing that their storage is no longer 


a problem, and neither are the 
engineering changes _ associated 
with templates. For additional in- 
formation circle Inform-A-Gram 
No. D4. 
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A STOCK LEMPCO DIE SET HELPED H. K. METALCRAFT 


DO THE IMPOSSIBLEd 


Winner of the John Woodman Higgins 
Award for 1961, Emil Loeffel, Metal- 
craft tool engineer, mounted his prize- 
winning dies in STOCK Lempco Die 
Sets, assembled to his order by a 

N. Y. City Lempco Distributor; see 
photos. 


These dies produce, at $1.75 per 
thousand, a part which formerly 
cost $12 per thousand. 


It was no accident that Lempco 

Die Sets were selected; Mr. Loeffel 
says he trusts their accuracy com- 
pletely and adds, “ .. . time 
saved in assembly and disassembly 
is very considerable’. 


Lempco Ball Bearing Precision Die 

Sets have long been known for this 
feature and for their ability to maintain 
exact alignment for millions of strokes, 
with an absolute minimum of mainte- 
nance. Why not find out for yourself all 
the advantages of using “prize-winning” 
die sets? 





Lempco has a nation-wide warehouse organization: 


Write for literature and name of local distributor. 


Subsidiary of LEMPCO PRODUCTS, Inc. + Other Operating Subsidiaries 
LEMPCO INTERNATIONAL, Inc. * LEMPCO AUTOMOTIVE, Inc., Automo- 
tive Parts Division * EVANS REAMER & MACHINE®* Tractor Division 


INDUSTRIAL, INC. Bedford, 0. Telephone GReenwood 5-2400 


CIRCLE INFORM-A-GRAM KEY NO. 41 
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ana * ACE-KELLER DRILL BUSHING TIPS 


\nnngatt!! made from 52-100 long-wear bearing steel, provide a fast, accurate 
‘inayat! method for portable or stationary mounting of drilling, tapping and 
other self-contained machining units on a jig or fixture. The threaded 
end of the drill bushing tip screws into the nose end of the drilling 
unit. Locking flanges on the tip fit under the shoulders of lock screws 
or lock strips on the jig, effectively holding the drilling unit in align- 
ment position and absorbing both the thrust and torque of drilling. 


* ACE ADAPTER TIPS AND LOCK LINERS 


ACE Precision Adapter Tips and Lock Liner Bushings are designed for 

fiberglass and plastic tooling requiring the use of automatic feed drill 

motors. The ACE adapter tip fits all standard automatic feed drill Patented 
motors such as Keller, Aro, Buckeye, Quackenbush, etc. A close U.S. and Canada 
tolerance is maintained when drilling rivet holes in stainless steel, 

titanium, nickel and other hard or exotic metals. 


Stocked for immediate Delivery by Leading 
Tooling Specialists in Your Community 


CIRCLE INFORM-A-GRAM KEY NO. 42 
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Electrolytic Grinding 


Contributes To Customer Savings 


RAY NOVKOV came back from 
the 1955 Machine Tool Exposition 
convinced that electrolytic grind- 
ing could help him save money. 
Shortly thereafter he installed a 
Hammond oscillating grinder 
equipped with an Anocut 300 amp 
power pack, and he hasn’t raised 
the prices on his carbide cutoff 
and grooving tools since. 

Mr. Novkov is president of Man- 
chester Machine & Tool Co., Akron, 
Ohio. The firm supplies the brazed 
tools and Manchester’s own pat- 
ented toolholders to such users as 
General Electric, Pratt & Whitney, 
and Curtiss-Wright. 

Shortly after switching to elec- 
trolytic grinding, Novkov com- 
pared its costs with those of the 
conventional methods he had been 
using. He found he was saving 
about $40 a day with the electro- 
lytic method, reflected chiefly in 
longer diamond wheel life. Bol- 
stered by this comparison, Novkov 
bought a second electrolytic unit 
— a 150 amp Anocut model — 
now in use on a Hammond chip- 
breaker grinder. 

This second model is used for 
“roughing” cuts on two faces of 
the carbide insert for Manchester 
grooving tools. The operator of this 
unit says she regularly removes 


about 0.015 from each face of the 
insert in one short .pass across the 
wheel. 

This tool is finished to within its 
commercial tolerance of 0.002 in 
about 2 min of hand-fed grinding 
on another machine. This latter 
operation regularly takes off about 
0.006 of carbide, where the elec- 
trolytic roughing cut removes 
about 0.015 in one pass that takes 
approximately 3 sec. Though the 
electrolytic method delivers a 
smooth finish, this secondary oper- 
ation is dictated by the ultra- 
smoothness desired by the aircraft 
parts manufacturers using the tool. 


Novkov has equipped the 300 
amp model with an automatic air 
feed he developed to speed and 
control the grinding of both faces 
of the carbide cutoff tool done on 
the machine. The operator merely 
loads each of the two fixtures with 
the insert to be ground, initiates 
the feed, and unloads the fixtures 
after a 20 to 30 sec operation. This 
cut takes off from 0.010 to 0.012, 
and there’s no further grinding 
necessary. 

They buy about three metal bond 
diamond wheels a year for this 
oscillating grinder. Novkov says 
the wheels cost about $400 each. 
They formerly ground these in- 


serts conventionally at a diamond 
cost of 18 to 20 cents/tool. They 
can hardly measure the cost per 
tool now, but they know it’s less 
than a penny. The diamond parti- 
cles merely wipe away the carbide 
“debris” that’s de-plated from the 
tool in the electrolytic method. 


The adoption of electrolytic 
grinding is the fruit of retooling, 
which has been undertaken five 
times in the 11 yr life of Man- 
chester Machine & Tool Co. Nov- 
kov and Bill Stein, his consulting 
engineer, are continually looking 
for methods that will enable them 
to produce tools more economic- 
ally. They try to pass their sav- 
ings on to their customers, and the 
pace of activity in their shop in- 
dicates that they’re competing 
pretty well. 

They run both electrolytic grind- 
ers most of an 8 hr shift, and 
Novkov reports that maintenance 
costs on the units have been negli- 
gible since installation. 

How many working days have 
passed at Manchester since the 
switch to electroyltic grinding? 
That figure multiplied by $40 adds 
up to eye-opening savings since 
Novkov and Stein attended that 
Exposition. 
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No. 2 of a series 


Look what 
clamps 


are doing! 


Practical uses of Wespo Toggle Clamps 
and Pliers that may suggest ways you can save 














Low Cost Wespo Toggle Pliers have a myriad of uses in 
assembling operations—as portable clamps, clamping 
where space is limited, or overhead clamping. Their 
usefulness as portable clamps is demonstrated in this 
auto body welding operation. The plier shown has the 
Wespo “Quick-Trigger” release which permits one 
hand operation. All Wespo toggle pliers are engineered 
for fast, positive locking with a minimum amount of 
hand pressure. They are available in numerous styles 
and jaw sizes. 


This Wespo Push-Pull Clamp serves as a simple fixture to 
hold a knurled ring securely during the drilling opera- 
tion. The adjustable spindle is fitted with a large pad 
which mates with the inside diameter of the ring, hold- 
ing it securely. Wespo makes a variety of push-pull 
clamps for use where smooth, horizontal clamping 
action is required. All models feature the “better 
3-ways” Wespo design and are ruggedly built to stand 
hard use. Some models have locking action in both the 
“push” and “pull” positions. 





Miniature Toggle Clamps, only 2%” overall!—These 
small, light weight Wespo Series 50 Clamps can do 
a hundred different jobs on small fixtures such as the 
one shown above. Their compact design and smooth 
operation also make them useful in the assembly of 
small parts, in electronic wiring and soldering opera- 
tions, on fixtures where space is limited... anywhere 
a small, rugged clamp is needed. Maximum holding 
pressure is 35 lbs. Available with a horizontal or 
vertical mounting base; adjustable spindle. 


NEW 16-PAGE WESPO 
CLAMP CATALOG! 
More than 80 different models 
and sizes of clamps are 
described to help you quickly 
select the proper clamp for 
every clamping job. 
Ask your Wespo Distributor ne 
for a free copy today. on aT ‘ = DIVISION OF VLIER ENGINEERING CORPORATION 

A SUBSIDIARY OF BARRY WRIGHT CORPORATION CBU — 

26¢0 35 W. Seven Mile Rd., Detroit 19, Michigan 

Formerly West Point Manufacturing Company 
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ONE OF A SERIES 


what 
relief angle is... 
how it greatly affects 
tool life 


MICROPOINT TOOL GRINDER PROVIDES 
ABSOLUTE CONTROL OF RELIEF 
The purpose of any machining 
operation is to produce a chip; a 
good chip, hence leaving the part 
as the by-product of the machin- 
ing process. To operate any 
machine tool, the cutting edge of 
the cutting tool being used in the 
machine tool spindle, must be 
ground with a certain angle of 
relief. This angle, or clearance, 
makes it possible to freely feed the tool into the work- 
piece, and allows the tool to cut without interference. 


WHAT CORRECT RELIEF ANGLE /S 


The correct relief angle for any given cut is the smallest 
possible angle that can be used without creating inter- 
ference between the cutting tool and the part piece. 
The correct relief angle will provide the tool point 
maximum support without interference. Too much 
relief will cause visible or microscopic chipping of the 
cutting tool edge. Too little relief will create rubbing, 
hence undue heat and pressure. 


The chart at the right, based on a series of tests in 
actual machining operations, dramatically illustrates the 
importance of the correct relief angle for maximum 
tool life. As shown, a variation of only one or two 
degrees can reduce tool life as much as 34% to 48%. 


HOW TO ESTABLISH CORRECT RELIEF 


The correct angle of relief varies 
according to the nature of the 
machining operation as well as 
the size and shape of the cutting 
tool. Establishment of the correct 
relief angle for any given cut is a 
test process. Final selection is 
best determined by actual test 
cutting experience, as well as con- 


:special report from Fair Street : 


on cutting tool geometry 


CHART SHOWING RELATION OF RELIEF TO TOOL LIFE* 





Side or Lead Relief 
= 53 
3° 78 43% 
4° 104 57% 
5° 68% 
6° 
7 
3° 
9° 76% 

10° 95 52% 
11° 65 36% 
12° 43 23% 


(Tools removed when wear land was %4” contour of cutting 
edge; feeds-speeds and all other variables were held constant.) 


% of Tool Life 
29% 


Pieces per Run 


















































*sY PERMISSION FROM DESIGN AND USE OF CUTTING TOOLS, BY LEO J. 
ST. CLAIR. COPYRIGHT, 1952. MCGRAW-HILL BOOK COMPANY, INC. 





sideration of previous cutting experience. Once estab- 
lished, however, the angle should remain constant for a 
given set of circumstances. 


HOW MICROPOINT REPEATS CORRECT RELIEF 
ONCE /T HAS BEEN ESTABLISHED 


Once the correct tool geometry, in this case relief angle, 
has been established, it is extremely important that 
proper grinding equipment be available to maintain this 
relief angle and geometry for duplicate grinds. The 
DeVlieg Micropoint Tool Grinder was specifically de- 
signed for this purpose. In fact it is the only grinder in 
its field able to repeat a given geometry to the very 
finest limits of accuracy. 


MICROPOINT CONTROLS ALL FACTORS 


MICcROPOINT not only quickly and accurately repro- 
duces the correct relief angle but controls all other 
factors in single point tool geometry as well. Direct dial 
settings provide a method of fast, simple, accurate ad- 
justment for each radius, cutting edge angle, offset and 
relief in exact accordance with the geometric require- 
ments of the tool point in a full range of sizes and shapes. 
For further information about the DeVlieg MicropoInt 
Tool Grinder, please write or visit DeVlieg Machine 
Company, Fair Street, Royal Oak, Michigan. 


DeVlieg 


MICROPOINT’ 
TOOL GRINDER 


for grinding all sizes and types of 
round and square shanked tools 
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SQUARE-END 
CYLINDERS 


AIR AND 
HYDRAULIC 


DIMENSIONALLY 
INTERCHANGEABLE 


How MEAD takes the Nip 
out of high-speed pistons / 


Special full floating cushions in new MEAD Square-End 
Cylinders are uniquely mounted on springs rather than 
on solid studs. The result is a smooth, high-speed piston 
advance without the use of ball checks. In hydraulic units, 
the two-stage design of the floating cushions completely 
eliminates bumping. Fully adjustable from the slightest 
measurable cushioning effect to complete stoppage, the full 
floating feature also reduces cushion wear caused by im- 
purities in the working medium. In air models up to 250 
FULL FLOATING CUSHIONS PSI and hydraulic units up to 1000 ps1, MEAD Square-End 
: Cylinders are available in a full range of bore, stroke and 
Detail shows two-stage feature of full 3s * . 
floating cushion on a piston used for piston sizes. Complete selection of mounting styles. All 
hydraulic pressures over 250 psi. MEAD units are dimensionally interchangeable and conform to 
ae duis — om te Jic specifications. For consultation and information on 
© Seamless, hard drawn, micro-finish quick delivery and competitive prices, write to MEAD today. 
brass barrel for long piston seal life 


®@ Cold drawn steel cylinder heads with PRODUCTS FOR AUTOMATION 
all surfaces permeated with black 
oxide for rust resistance 


High tensile chrome plated steel pis- 
ts p LNA FY 


ton rods 


Accurately machined rod bearing cart- FLUID DYNAMICS 


ridge made of solid bearing bronze 








al 


A DIVISION OF MEAD SPECIALTIES CO. 
4114 N. Knox Ave., Dept. 91-A, Chicago 41, Ill. 


ASK YOUR MEAD MAN about 24-hour service on most MEAD products . . . 48 hours on special orders. 
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LAMINA-BRONZE 


WEAR PLATES 


DIES AND TOOLS, INC. The adjustable slide ways of this Minster press utilize 
Lamina-Bronze (electroplated bronze on steel) Wear 
Plates to assure long-life and free-running. In like manner, 





Leute Meee Waar Slates end diate Lamina-Bronze wear surfaces are the best answer for any 
use are more completely described in part that requires the non-seizing properties of bronze 
Bulletin WP-59, send for your free copy. and the strength of steel. 
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TECHNICAL BOOKS... 





HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAIGHT 


EDGES by E. Willard Pennington. $ .75 
‘a ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. $2.95 


C] BORING methods, machines and miscellany 
for making close-tolerance holes by W. E. 
Hoffman. $ .75 


‘a BRAZING MANUAL prepared by the Com- 

mittee on Brazing and Soldering, American 
Welding Society. 1955; 208 pages. Practical 
information on every type of brazing prob- 
lem, including tables. $4.75 


a BRITTLE FRACTURE OF STEEL, THE by W. D. 
Biggs. 420 pages. 


COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer. A 28-page pamphlet. $1.00 


‘a DIAMOND TECHNOLOGY by Paul Grod- 
—— pages. - es tables, 
over otographs an rawings. e 
only Pn me Sok on the subject. $10.00 


‘a DICTIONARY OF METALLURGY by A. D. Mer- 
riman. 400 pages profusely illustrated. 7,000 
definitions. 236 tables. 


C) DIE DESIGNING & ESTIMATING, 4th edition. 
363 pages; 26 chapters; over 400 illustra- 
tions, standard reference work. $7.50 


Cc DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 


pages. $3.00 


CT] ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of electro- 
plating. 

FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all currently 
available industrial fasteners. 


GEARS FOR SMALL MECHANISMS by W. O. 
Davis. 20 chapters profusely illustrated 
covering theory, design and practice in cut- 
ting and generating gear tooth forms. $6.00 


HANDBOOK OF BARREL FINISHING by Ralph 
F. Enyedy. 1955; 288 pages. Every phase of 
barrel finishing, including over 150 com- 
plete specification sheets and latest de- 
velopment. $8.25 


oe i & DESIGN & gn 44 ——. CiR- 
‘ rting on advantages, outs, 
design, selection of materials and compo- 
nents etc. $5.00 


$15.00 


$25.00 


$10.00 


$12.50 


Oo OF O ODO 


TOOLING & PRODUCTION 


INSTRUMENTS FOR MEASUREMENT & CON- 
TROL by Werner G. Holzbock. 1956; 416 
pages. Fully describes, illustrates and com- 
pares all current devices for measuring and 
controlling temperature, moisture, pressure, 
flow, uniformity, etc. $10.00 


[] MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer, 36 
pages on the working of stainless steel. 


Cl MANUAL OF MACHINABILITY AND TOOL 
EVALUATION by Antoni Niedzwiedzki. 

Tool life formulas, tool life criterion, chip 

load and workpiece hardness, tool geom- 

etry, test records, tool inspection, machin- 

ability classification, machine tool selection, 

and much other valuable data including 

graphs, drawings and recommendations. $6.00 


C] MATHEMATICAL PROGRAMMING by Rein- 

feld & Vogel. 274 pages. The practical ap- 
plication and use of mathematics in indus- 
trial programming. $8.00 


MICROSTRUCTURES OF DIAMOND SURFACES 
by S. Tolansky. 11 yee ter ee of original re- 
search, New optical techniques explained. $8.50 


PLASTICS ENGINEERING HANDBOOK, com- 
piled by The Society of the Plastics Indus- 
try. 850 pages. 


[ ] PLASTICS TOOLING by M. W. Riley. 2nd 
edition. 216 pages. A concise, accurate, up- 

to-date summary of all available informa- 

tion on plastics tooling. $7.50 


C] THE PRINCIPLES OF INVENTORY MANAGE- 

MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. $2.00 


CJ PRINCIPLES & METHODS OF SHEET METAL 

FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects in 
stamping, drawing, extruding, bending; de- 
sign of parts and dies, etc. 


CT] PRODUCTION CONTROL by Nyles V. Rein- 

feld. 1959; 340 pages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling and 
inventory techniques—incorporates up-to- 
date research from 500 companies. $8.00 


C] PROTECTIVE COATINGS FOR METALS by 

Burns and Bradley. 2nd edition. 1955; 657 
pages. Latest information on the composi- 
tion, properties and performance of metal- 
lic and organic coatings. 

C] TECHNICAL WRITING MANUAL by Chris- 
tian K. Arnold. A glossary of word usage 
for technical people. $2.50 
TECHNIQUES OF PRESS-WORKING METAL 


by Eary & Reed. 472 pages. 20 chapters and 
hundreds of drawings cover this subject in 


$1.50 


$15.00 


$11.00 


$12.50 


highly comprehensive detail. $12.00 
TREATISE ON MILLING & MILLING MA- 
CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas and 
700 illustrations and charts. $8.00 


AMOUNT OF ORDER $_——___ 


Open account shipments to rated companies. Otherwise payment 
with order, please. No C.O.D.’s. Ohio customers add 3% sales 
tax. Quantity prices quoted on request. 
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WHO SAVES WITH 
THE A-L TOOL STEEL 
STEELECTOR SYSTEM? 


EVERYBODY 
DOES! 


If part of your job 
deals with tool steel, 
you can save time 
and make your work easier by using the Allegheny 
Ludlum STEELECTOR System. And you will be 
saving your company money. Check this list to see 
how the STEELECTOR Program can help you: 


Owner, president, vice president Reduces costs in 
warehousing and purchasing. Insures selection of 
the right tool steel—prevents misapplication and 
wrong heat treatment. 


Operating man, superintendent, foreman, production 
control man Ends availability problems. Large local ware- 


house stocks enable you to reduce your own stocks. Con- ‘ 


sistent high quality. 


Engineer, metallurgist Speeds selection of the right tool 
steel—saves selection time for jobs that need it. 
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Specifier, designer, tool- 

room man Assures you 

of the availability of the 
size and grade you need. Only 
18 grades to consider for 96 
percent of all applications. 
Stockroom supervisor Saves 
storage space because fewer 
gtades are needed. Ordering, 
paper work are reduced. 
Heat treater Helps you operate furnaces more profitably — 
more tools can be treated at a time. 
Purchasing agent Reduces paperwork and inventory needs. 
Makes your job easier. 


For more information ask your Allegheny Ludlum salesman 
for your copy of the colorful STEELECTOR Booklet, or 
write: Allegheny Ludlum Steel Corporation, Oliver Buald- 
ing, Pittsburgh 22, Pennsylvania. Address Dept. T P-7-2. 


/ ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country 
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THIS SIMPLE SPOT-A-MATION IDEA CAN BE USED TO 
END MACHINE PIPE, TUBING, ROD OR BAR STOCK 
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The Spot-a-mation Idea“ shown above was developed 

by one of the automotive companies to thread torsion bars. 
The operator lays the parts to be machined into position 
and touches a start switch. Bellows Air Motors® 

(A) and (B) clamp the parts. Bellows Air Motor (C) 
advances the work pieces to the two cutting tools. 

When the operation is completed, Air Motor (C) retracts, 
the small Han-D-Air cylinders (E) automatically 
retracted by Electroaire Valve (D) drop the finished 
parts into the bins below. 
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This basic idea can be used for such varied operations as 
= SPOT-A-MATION IDEA 0.0-12 f megegg Hae t-off. drilli aaaill 
describes this operation in detail, orming, aring, cutor, rs ing, t reading, 
gives complete wiring diagram chamfering. It can be applied to operations in wood- 


and equipment list. For this, and working, plastics, paper board, as well as metals. 
other SPOT-A-MATION IDEAS, Henke 
write Dept. TP-761, Bellows- The simplicity of control available with Bellows-Valvair 


Valvair, Akron 9, Ohio. No cost. pneumatic devices enables them to be used in a range 

= of applications limited only by the imagination of 
the tool or methods engineer. Your local Bellows-Valvair 
Field Engineer will be happy to work with you in 
applying these unique devices to specific production 
operations in your plant. Phone him today. 
1101-C 






Cc) 









gageen 







e ich a 
Bellows- alvai r 
AKRON 9, OHIO 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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These Tooling & Production Inform-A-Gram cards tising and editorial pages in this issue. Please use 
are designed to help you obtain literature and/or only one for mart and let an associate use the 
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Cl ¢7 CI3 C19 C25 C31 DI P3 PS PIS P21 P27 P33 Cl C7 C13 C19 C25 C31 DI P3 PS PIS P21 P27 P33 

| €2 C8 CI4 C20 C26 C32 D2 P4 PIO PIG P22 P28 P34 C2 C8 CI4 C20 C26 C32 D2 P4 PIO PIG P22 P28 P34 

| C3 C9 CIS C21 C27 C33 D3 PS PIT PI7 P23 P29 C3 C9 CIS C21 C27 C33 D3 PS PII PI7 P23 P29 ! 

F C4 ClO CIS C22 C28 C34 DS PE PIZ PIB P24 P30 C4 ClO CI6 C22 C2B C34 DS PE PI2 PIS P24 P30 H 

' 5 cl C17 C23 C29 C35 Pl P7 «P13 «PID P25 PBI CS Cll CI7 C23 C29 C35 Pl P7 «P13 PID P25 PSI 
C6 C12 CI8 C24 C30 C36 P2 PS PI4 P20 P26 P32 C6 Cl2 CIB C24 C90 C36 P2 PB 


P14 P20 P26 P32 
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Moore Jig Borer area at Fibreform Electronics; checking fixtures and inspection tools in the foreground. 


“We feel strongly that our seven Moore Jig Borers are 


the heart of our business today. 


“The trend towards closer tolerances, 
small quantities, and quick deliveries 
on precision-machined parts for the 
electronics and missile industries has 
created a most difficult problem for 
companies manufacturing these parts. 

“Our answer to this problem is the 
Moore Jig Borer. Through careful 
planning and precision gaging, we 
have given our jig boring area the 
same production capabilities as our 
other departments. This not only elim- 
inates the time and cost of many pre- 
cise jigs and fixtures, but also, in many 
cases, reduces labor costs of highly 
skilled operators. 

“At Fibreform Electronics, we feel 


strongly that the seven Moore Jig 
Borers we have purchased since 1956 
are the heart of our business today, 
and will continue to be in the future.” 

For locating and boring holes in 
dies, jigs and production parts, the 
speed and accuracy of the Moore Jig 
Borer has never been equalled. You 
can easily split “tenths” with the new 
Moore No. 3 Jig Borer. 

Prove it to yourself by writing for 
illustrated brochure. Also, on request, 
we will send you data on the Moore 
No. 3 Jig Grinder, which locates and 
grinds holes to less than a “tenth.” 
Moore Special Tool Company, Inc. 


726 Union Avenue, Bridgeport 7, Conn. 


ONLY Gai CAN OFFER THIS COMPLETE PACKAGE OF PRECISION 








ET MOORE No. 3 JIG BORER 
Locates and bores holes +} 
to less than a “tenth” 


ry MOORE No. 3 JIG GRINDER 
Locates and grinds holes 
to less than a “tenth” 


















Measures to 
one-third of MOORE 

a “tenth” ROTARY TABLE 
Divides the circle 
to less than 2 sec. 
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17 _says Fred H. Sperbeck, partner, 
Fibreform Electronics, Inc., Los Angeles 





Ten pieces on one set-up means that cut- 
ting tools are loaded only 10% as often. 
This also cuts inspection needs to 10% 
of the holes. Parts are spaced on even 
inch increments to simplify charting. 


HOLES, CONTOURS 
AND SURFACES 
Moore’s authoritative 
book tells how to 
produce tools, dies 
and precision parts 
the modern way. 424 
pages, 495 illustra- 
tions. $5 in U.S. A. 


$6 elsewhere. 
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) Rp Catalogs & Literature 


“Tool Steel Trends,” a new 
publication from the committee of 
Tool Steel Producers, American 
Iron and Steel Institute will ap- 
pear every 3 to 4 months. It is 
offered to Tooling & Production 
readers free on Inform-A-Gram 
No. C2. 








Magnetic oil filters are shown in 
an informative folder. The 1 to 6 
gpm magnetic filters from Sin- 
clair Machine Products, Inc. re- 
move metal particles from coolant, 
oil and other liquids which pass 
through screens and most conven- 
tional filters. No. Cl. 








Actual reproductions 


romans’ How Allen-Bradley 


ond, used to analyze 
contact operation. 


uses PASTAX to 


check super-speed 
components 


Allen-Bradley engineers had to know how contacts in their 
motor control relays stood up under stress, when operating 
too fast for the human eye to follow. 

Using a FASTAX high speed motion picture camera, 
they photographed contact action and got a permanent, 
accurate record at a film speed of 7500 frames per second. 

Later, when projected at slow speeds, Allen-Bradley 
engineers could examine the structural behavior of relay 
components—contacts, plungers and springs. 

Motion studies like this have helped 
develop better relays for A-B customers. 

For all around research and industrial use, 
the FASTAX is the most versatile motion analysis tool 
available. With framing rates up to 18,000 pps and 
effective shutter speeds up to 1/800,000 of a second high speed 
subjects of every variety can be observed in slow motion. 




















WRITE for new descriptive literature 


WOLLENSAK 


OPTICAL COMPANY + ROCHESTER 21, N.Y 
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“If you Can’t Measure it—You 
Can’t Make it” is the provocative 
title of Bulletin 8009 issued by 
Moore-Products Co. Circle In- 
form-A-Gram No. C3. 


Tube-O-Matic presents an en- 
tirely new approach to valve de- 
sign. It was originated by Airmatic 
Valves, Inc. to solve problems of 
valve wear and maintenance in 
controlling abrasive or corrosive 
fluids and gases. Inform-A-Gram 
No. C4. 





High precision motorized spin- 
dles with a vibration amplitude 
of twenty-five millionths, and 
maximum shaft runout of only 
seventy-five millionths, are ex- 
tolled in Brochure S-23 from Pope 
Machinery Corp. Inform-A-Gram 
No. C5. 





Optidress grinds wheels optical- 
ly and mounts permanently to 
practically any standard surface 
or tool and cutter grinding ma- 
chine. The unit is described in a 
brochure from Parker-Hartford 
Corp. Inform-A-Gram No. C6. 
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NEW TRU-GRIT’ ROTARY DIAMOND DRESSING 
TRAVERSE WHEEL controls finish, ends tool-change 


downtime loss, develops taper-free grinding face, 


holds accuracy, cuts production costs. 


The new Tru-Grit Rotary Traverse Dressing 
Wheel is a straight-faced, power-driven wheel with 
hundreds of high-quality, small, selected diamonds 
hand-set in an overlapping cutting pattern. 

Ideal for use on straight-faced grinding wheels, 
it presents to the grinding face, not one single 
diamond point, but hundreds of small, sharp, fast- 
cutting diamond points which generate uniform 
fracture of the grinding face and consequent uni- 
formity of finish on the workpiece, impractical by 
other methods. 

This dress, performed in a single, swift pass at 
regular intervals with minimum infeed, imposes 
negligible wear on dressing wheel and grinding 
wheel, yet keeps the grinding face uniformly sharp 
and free-cutting. 

Thus, since there is virtually no change in the 
cutting face of the wheel from one grind to the 
next, workpiece finish is maintained at controlled 
uniformity. 

Grinding face need never become loaded or 
dulled to the point where finish falls below specifi- 
cation. Specified finish can be maintained with 


WHEEL TRUEING TOOL COMPANY 


Established 1910 
DETROIT 38, MICHIGAN 
Plants in Dallas and Los Angeles - 
throughout the world 


33 West Street, Bloomfield, New Jersey 





575 Langlois Ave., Windsor, Ontario 


Main plant and laboratories: 226-3200 W. DAVISON AVE. 
Representatives in major cities 
WHEEL TRUEING TOOL COMPANY OF NEW JERSEY 


WHEEL TRUEING TOOL COMPANY OF CANADA, LTD. 


minimum operator attention. Where desirable, the 
entire application can be automated. 

Available finishes are within the 30-55 rms range. 
Taper-free straight surface is developed within 
.0002” and geometrical roundness of workpiece 
diameter within .0002”. 

There is no recurrent downtime for tool set-up. 
A typical Tru-Grit Rotary, Power Driven Traverse 
Wheel set-up on a grinder using a 24” x 3,%’", 
— wheel, developing an oil-retaining finish 
within 30-55 rms, remained in original setting 
until replaced with a new one after it had 
performed 10,930 dressings and the wheel had 
produced 1,366,512 pieces. Obviously, savings 
were substantial. 

The Tru-Grit 
Diamond Dressing 
Traverse Wheel may 
hold equally impor- 
tant cost-cutting 
potential for you. 
We invite you to 
write us about pos- 
sible applications. 





Finer finishes in the 12-18 rms 
range are available by using the 
Tru-Grit Contact-driven Rotary 
Wheel which is powered by con- 
tact with the grinding wheel. 





INDUSTRIAL DIAMONDS—largest stock in the Americas * DIAMOND TOOLS—Engineered to the job and guaranteed to do it. 
DIAMOND DRILLS for Mining and Oil Field use * DIAMOND DRILLS, SAWS and PORTABLE MACHINES for Masonry Drilling 
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KEY: 


Front Tool 

Left Tool 

Back Tool 

Right Tool 

Right Tool Secondary 
King Post Tool 
Female Cut-off 

Male Cut-off 














ELIMINATE SECONDARY 
OPERATIONS WITH THE 
NILSON FOURSLIDE 


By combining stamping and 
forming in one FOURSLIDE 
Machine, miniature, precision 
electronic spring temper 
parts are produced 

at high rates. 


A ¥%”" long Contact Spring of phosphor 
bronze, 2 Nos. hard (spring temper), is 
produced on a NILSON Model S-O-F 
FOURSLIDE at speeds of 350/minute. Tol- 
erances are held to +0.0005” when 
required. The piercing of the hole in the 
Contact Spring is done in the Built-in Press 
of the NILSON S-F Model or in a Model 00 
using a standard Horizontal Press At- 
tachment. 


The oblong hole in the Contact Spring is 
pierced in the Die Set (Figure 1). Then 
ribbon metal is fed into the forming area, 
where it is formed around the King Post 
Tool in plane A-A by the side tools (Figures 
2-5). In Figure 6, the King Post Tool has 
been raised to the B-B level, so the Right 
Tool Secondary can final close the double 
bend. This %” Contact Spring must com- 
press to .032” and spring back to .050”, 
with the sides parallel within .010 T.LR. 


SEVENTEEN MODELS of NILSON FOUR- 
SLIDES provide a large versatility to meet 








a die set in a built-in press. 


your ribbon metal and wire forming re- 
quirements. There are SEVEN S-F and S-T 
Models with the COMBINATION FOUR- 
SLIDE and BUILT-IN PRESS, providing hori- 
zontal press capacity from 5 to 75 Tons. 
Standard NILSON Press Attachments rated 
Ys to 7 Tons, for NINE of their TEN Wire 
Forming Machines, also can be used for ad- 
ditional press capacity on the S-F Models. 
Full explanation of the NILSON FOURSLIDE 
PROCESS and tooling examples NOW 
available in the NEW NILSON 

“Design & Tooling Handbook”. 5 
Write for your copy today. | 


WIESON = 


The A. H. NILSON MACHINE CoO. 
628 Bridgeport Avenue, Shelton, Connecticut 
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Catalogs... 





Machine mounts that isolate 
shock and noise and dampen 85% 
or more of machine vibration are 
illustrated in Bulletin 4131 from 
Clark-Cutler-McDermott Co. For 
your free copy circle Inform-A- 
Gram No. C7. 


Automatic multiple operation 
machining is discussed in a folder 
from The Globe Tapping Machine 
Co. Inform-A-Gram No. C8. 





ings 
upline 


Mi 
Motor Co 


Circling Inform-A-Gram_ No. 
C9 will bring you Folder 2975 
from Link Belt Co. It describes 
type MC geared flexible motor 
couplings, a new low cost geared 
coupling for electric motor appli- 
cations. 


Inform-A-Gram No. Cl0 will 
bring you Bulletin 91051 describ- 
ing Airmatic Valve Inc.’s complete 
line of valves, cylinders, acces- 
sories, pumps and special controls. 











Changing any _ conventional 
grinder to an electrolytic grinding 
unit will be simple with Hi-Cut 
power converters from Hi-Carb 
Corp. Circle Inform-A-Gram No. 
Cll and read how Hi-Cut cuts 
grinding costs up to 83% on your 
own equipment. 


Selection of grinding wheels is 
simplified with a new “Cut-Off 
Wheels” bulletin from Dayton 
Safety Grinding Wheel Div., Si- 
monds Worden White Co. Inform- 
A-Gram No. C12. 
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Saf-T-Bloc, an adjustable safety 
positioner is credited with reduc- 
tions in accidents and power press 
downtime. The Duff-Norton Co. 
unit is described in Bulletin AD- 
108. Inform-A-Gram No. C13. 


Brinell hardness testing ma- 
chines, penetrascopes, ductility 
testers, tensile, compression and 
hydrostatic testing machines, and 
transverse testers are all dis- 
cussed in a brochure from Steel 
City Testing Machines, Inc. In- 
form-A-Gram No. C14. 





sdVe 
save 


SAVE, ic 


For FREE copy of 16-page 
Bulletin-A, giving com- 

plete data on OK 

ways, etc., write Dept. 123-LL. 


THE OHIO KNIFE Co. 


CINCINNATI 23, OHIO 




















a _ 4 E _ 
IFE Co. 
NEW SHAPES—12 cross sections. 


NEW USES—tor dies, die sections, 
flange sections, ways, gibs, rails. 


88 SIZES—every practical width 
and height up to 168” length. 


65-66 ROCKWELL—to full depth 


of tool steel along entire length. 


READY TO USE— delivered with 


cutting, forming, wearing surface 
machined, hardened and ground. 
Soft steel backing quickly drilled. 


LOWER PRICES—production in 


large quantities enables us to price 


them below yours or other makes. 


DELIVERY FROM STOCK — to 


five weeks on all sections 
including clad aluminum bronze, 
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Catalogs... 


Precision stock removal at pro- 
duction rates is the subject of 
Bulletin S-161 from Speedlap 
Corp. Inform-A-Gram No. C15. 





A catalog supplement from Hale 
Fire Pump Co. deals with Series 
3A, 4A and 9A piston-type ac- 
cumulators and available acces- 
sories. Circle Inform-A-Gram No. 
C16. 


NEW! NEW! 


NEW! I 


Sine V was designed to reduce 
setup time and insure accuracy 
for angular milling, grinding and 
boring of round stock. Production 
Tool & Die Co. describes the sine 
in a bulletin. Inform-A-Gram No. 
C17. 


Design highlights, specifications 
and attachments for universal 
ram type turret lathe #3, from 
Warner & Swasey Co., are cov- 
ered in a free brochure. Circle 
Inform-A-Gram No. C18. 


NEW! NEW! | 


CARBIDE Standard 
PUNCHES and DIES 


FROM STOCK... 


LOW COST.. 


. HIGH PER- 


FORMANCE-— All the red tape and high inquiry cost 
is eliminated when you order carbide punches and dies 
from Oberg’s Standard Pricing Sheet. The standard 
punch or die you need is shipped right from stock... 


no delays!.. 


. and the price per unit is low! 


Punches are stocked in standard point sizes from 
.060” to .374” together with corresponding die bush- 
ings .. . all made to the high quality and precision 
standards established by Oberg and recognized every- 


where. 


Need carbide standard punches and dies right now? 
Call or write Oberg! You'll like the service! 


ON. tg is something special 


. 
\ berg CARBIDE PUNCH AND DIE, inc. 


FREEPORT, PA. 


(A Division of Oberg Manufacturing Co., Inc.) 


Send today for New Carbide 
Standard Punch and Die PRICE LIST 
effective June 26, 1961 


PON STNG RR OO. tg. oy lhe el OT 
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“Takeups with Sleeve, Ball or 
Roller Bearings,” is the title of 
Book 2741 offered by Link-Belt © 
Co. Circle Inform-A-Gram No. 
C19. 


Information on application of 
welding positioners for increased 
profits and comprehensive speci- 
fications on 1000 to 24,000 Ibs 
capacity models is given in Sec- 
tion 8 of “‘Positioneering.” For this 
free literature from Aronson Ma- 
chine Co., circle Inform-A-Gram 
No. C20. 


Heavy duty lathes ranging from 
17% to 25” swing over the beds, 
are outlined in Bulletin HD-1016 
from R. K. LeBlond Machine Tool 
Co. Inform-A-Gram No. C21. 


Spanseal, uni-directional shut- 
off valves with an integral actu- 
ator are covered in Bulletin 5000 
from Ledeen, Inc. Inform-A-Gram 
No. C22. 


“Heat Process Engineering” is 
the title of Catalog 100 issued by 
Gas Appliance Service, Inc. Chap- 
ters on gas burners, gas heating 
units, flame heat treating, silver 
soldering, brazing and annealing 
are of interest. Circle Inform-A- 
Gram No. C23. 


“Barrett Centrifugal Galvaniz- 
ers” is a brochure from The Leon 
J. Barrett Co. The galvanizers are 
powered by direct electric motor, 
permit rapid acceleration and vir- 
tually snap off excess metal. Pro- 
duction speeds range from 4000 
to 7800 lbs/hr. Inform-A-Gram 
No. C24. 
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You can do more with these 
ALL NEW DELTA 17’ drill presses 


Here’s a major engineering advance from Delta to give you 
increased drilling accuracy, more job flexibility and greater 
operating economy. You can choose from 76 models that in- 
corporate these up-to-date performance features: New Internal 
Depth Stop Mechanism, Quick-set Depth Gage, Interference- 
free Guard and Pivot-type Motor Mount. 


These drill presses are completely new—not merely improved 
or restyled—but actually redesigned to deliver consistent pre- 
cision operation under the most rugged work loads with little 
or no maintenance. 


Your Delta Industrial Distributor (listed under ““TOOLS”’ 
or “MACHINERY?” in the Yellow Pages) will gladly demon- 
strate how these 17’s can save you dollars, hours and material. 
Why not call or see him soon! 

Eoulppod with exclusive new Rockwell Power Feed, 

these presses can operate in remote control or be inter- 

locked with automation devices. Available as original DELTA INDUSTRIAL TOOLS 
equipment or as an accessory on every model. 


another fi tb 

FREE BROCHURE —Complete specifications on risiennylhoy rekagiir cmt Gy 
the new Delta 17” drill presses and accessories. Write: 

Rockwell Manufacturing Co., Delta Power Tool Division, K E L a 

622G N. Lexington Ave., Pittsburgh 8, Pa. 
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Catalogs... 


“Basic Training for the Multi- 
ple Spindle Automatic Bar Ma- 
chine Operator,” is the title of a 
series of articles reprinted from 
Automatic Machining for Green- 
lee Bros. & Co. Covered are ele- 
ments of machine construction, 
collets and cams, setup prelimi- 
naries, tool setting, recessing and 
reaming, trouble-shooting and 
what to do about chatter. Inform- 
A-Gram No. C25. 


Table type horizontal boring 
mills Series F are featured in lit- 
erature from The Cincinnati Gil- 
bert Machine Tool Co. Specifica- 
tions, two types of pendant con- 
trols, automatic positioning, tracer 
controls, numerical controls and 
accessories are detailed. Inform- 
A-Gram No. C26. 


“Questions and Answers about 
Valving” is the title of a 42-page 
booklet offered by Ingersoll-Rand 
Co. Mark Inform-A-Gram No. 
C27. 


VALUABLE 
REFERENCE 


Pure atmosphere in continuous 
brazing, annealing, and sintering 
operations is maintained with 
straight-through mesh belt fur- 
naces from Harper Electric Fur- 
nace Corp. For Bulletin MB-960 
mark Inform-A-Gram No. C28. 


A new coolant, free from salt- 
depositing characteristics, is rec- 
ommended for machining and 
grinding of ferrous metals. It’s 
especially suited for use where 
cleanliness and rust prevention are 
more important than high lubri- 
cation. Baker/Gubbins Co. offers 
a descriptive flyer. Inform-A- 
Gram No. C29. 


Air gages, models 120 and 240 
are outlined in Catalog 61 from 
Standard Gage Co., Inc. Check 
Inform-A-Gram No. C30. 


Speed-torque curves, duty speci- 
fications, dimensions and a wide 
range of ratings are listed in a 
bulletin on torque motors from 
The Ohio Electric Mfg. Co., sub- 
sidiary Howell Electric Motors 
Co. Inform-A-Gram No. C31. 


TOOLING & PRODUCTION 


“Design ABC’s of Rolled Worm 
Threads” lauds the virtues of 
worm production by thread roll- 
ing vs. cutting, grinding and hob- 
bing. For this free booklet from 
Landis Machine Co., mark Inform- 
A-Gram No. C32. 


The spindle that actually floats 
on 0.0001 film of air is illustrated 
in the new Air-Flo Brochure pub- 
lished by Harig Mfg. Corp. In- 
form-A-Gram No. C33. 
“Splinedicator,” a composite in- 
dicator spline gage that’s available 
in plug and ring models, is the 
subject of Bulletin SP615 from 
Vinco Corp. It’s yours on Inform- 
A-Gram No. C34. 


Portable precision grinding 
tools and small hole drilling 
equipment appear in Bulletin G- 
60-C offered by Dumore Co. Check 
Inform-A-Gram No. C35. 


“Tu-Lip” counterbores from 
Weldon Tool Co. are fully de- 
scribed in Bulletin TCR-2-61. 
Mark inform-A- Gram No. C36. 


SOPKO 


Grin 


84 PAGE 


\CATALOG 


One Complete Source of Detailed 
Specifications for Designers, 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings, The one complete source for data on all the “stand- 
ards" for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


DEPT. TP-7, 712 E. 163rd ST., CLEVELAND 10, OHIO 
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Production Managers, 
Toolroom Foremen 


A 


PTERS | 


nccessonies 


@ For Use on All Popular Sur- 
face Tool and Cutter Grinders 


® Precision-made, Hardened & 


» 


Ground with Heat Treated Nuts 


Delivery 


® Complete Line—4 New Models 
of Adapters Available 


@ Large Stocks—Immediate 


SOPKO 
ADAPTERS 
Save Time and Money 


Write for CATALOG and PRICES 


WM. SOPKO & SONS CO. 
140 E. 267th ST. * EUCLID 32, OHIO 
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| | GO ANTI-FRICTION 


| vith a simple bushing replacement 
; 


and (4) Improve performance 


of your present dies 


Write for literature 
elalemalelil-meys 





our representative 





in your city 


| and ©) Reduce tool room costs 
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in the PRESS ROOM in the TOOL ROOM 





Ball Bushings allow closer fits and’ maintain i oMcole dlale mellem olialellale Mmmm al-lale@-ME ial -im oll lala P 
‘ 
4 ment which increases die life and permits sol Col Iam lolli Mumolamelile Mohs amy CoM ilul-Maolli illite mell= | 
B onger uninterrupted runs. Fewer sharpenings and Kole diate hMma-t-eiceliiialem ole] Mol-telalale iM -tale] >] (ial -Mieole) 
lal tol ole lai Melaatlae(a mel vomd-10] mm a-lalole lam |e) >) maker to actually ‘feel in’ the fit of mating parts ' ij 
Me ilialeli-teMelale Malle lal-1aR 3 ol-1-Ter Mela -mm ley: lilt ee ceha-SMuleleomilul-Melile Mile) <1 ot-311-Tael lt 
. 
Jniimited travel permits die to be used in 
p "y press regardless of stroke. Costly smash-ups 
| THOMSON INDUSTRIES, Inc. 
ef Coe eee otee Dept. D-5, MANHASSET, NEW YORK 
) ; Makers of 60 Case hardened & ground shafting and 


NYLINED Bearings...Sleeve Bearings of DuPont NYLON 
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| Rp Product News 


Piloted Guide Post 


A newly designed die set guide 
post assures easy alignment even 
when the punch holder is not 
placed squarely on the post. The 
relieved pilot section just below 
the post top consists of a narrow 
band with a tapered undercut for 


Optical Wheel Dresser 


Optidress, a new attachment that 
mounts to practically any stand- 
ard surface or tool and cutter 
grinding machine, dresses grinding 
wheels precisely. It has built-in 
10X microscope with a radius reti- 
cle and a 6 min vernier for ac- 
curate setting of the diamond. 
Micrometer cross slides permit the 
dressing of any combination of 
radii and angles into an intricate 
form on the wheel. Trial and error 
methods are eliminated, and radii 
and angles blend perfectly. Par- 
ker-Hartford Corp., Hartford, 
Conn., considers speeded-up pro- 


Automatic Feed Keyseater 


An improved automatic feed 
keyseater produces precision key- 


maximum guide. As the punch 
holder is positioned, the bushing 
hesitates on the pilot section and 
comes into alignment with the post 
via pivot action. The new posts are 
available for all die sets from 
Danly Machine Specialties, Inc., 
2100 S. Laramie Ave., Chicago 
50, Ill. Write them or circle In- 
form-A-Gram No. Pl. 


duction on limited runs as one of 
the major benefits of Optidress. 
Write for more information, or cir- 
cle Inform-A-Gram No. P2. 


” 


ways up to 1%” wide and 9” long 
in record time. Star Cutter Co., 
34500 Grand River Ave., Farming- 
ton, Mich., recommends it for tool- 
rooms and low and medium-rate 
production runs. Cutter bar speeds 
of 15 to 33 strokes/min are ob- 
tained by a V-Belt and step pulley 
arrangement. Table feeds are ad- 
justable from 0.001 to 0.012”/ 
stroke. Cutter bar stroke is adjust- 
able from 3% to 9” by setting an 
eccentric offset. The machine has 
a 17 x 18” T-slot table. Accessories 
include OD and ID centering plates 
with removable bushings and two 
sizes of work clamping bars. Write 
Star, or check Inform-A-Gram No. 
P3. 





Electrostatic Chucks 


New electrostatic rotary chucks 
solve the problem of holding flat, 
ring-shaped parts for surface 
grinding. The chucking system will 
hold any conductive material in- 
cluding brass, copper, aluminum, 
stainless steel, and beryllium for 
surface grinding and machining. It 
will also hold flat sections of mag- 
netic materials with uniform ten- 


sion for precision finishing. Use of | 


electrostatic chucking, even on 
magnetic materials, completely 
eliminates residual magnetism in 
finished parts. The Electro-force 
system consists of the electrostatic 
chuck itself, compact electrical 
control apparatus and a mist cool- 
ant unit. Write Electroforce, Inc., 
Fairfield, Conn., or check Inform- 
A-Gram No. P4. 
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ALL materials from plastics to carbides, including 


all sizes, standard and special, 
from .005” to 24” .. . hollow balls . . . modified 
balls... ball segments . . . in all quantities. Write 
for quotation and bulletins. 


INDUSTRIAL TECTONICS, INC. 


oT MANUFACTURERS OF PRECISION BALLS AND BEARINGS 


BALL DIVISION: 3686 JACKSON RD. 
CIRCLE INFORM-A-GRAM KEY NO. 611 


special alloys... 





Write Now for This PALMGREN 








on Work Holding 
Tools For Production, 
Tooling, Maintenance 


Drill press vises, angle vises, swivel 
machine vises, rotary tables, lathe 
milling attachments, production 
vises, heavy duty angle vises and 
adjustable angle plates are illus- 
trated and fully described in this 
new PALMGREN Catalog #208. No. 2B Heavy 
It shows the ONLY complete line 
of work holding devices available 
anywhere. Designed for production, 
tooling and maintenance work, it 
shows over 70 different models and 
types, with jaw sizes from 14” to 
8”. Ask for your FREE copy of this 
catalog today, it shows the com- 
plete line and prices. 











No. 84, 8” 
137 Rotary Table 


8388 SOUTH CHICAGO AVE. * CHICAGO 17, ILLINOIS 
CIRCLE INFORM-A-GRAM KEY NO. 612 





ANN ARBOR 4, MICHIGAN 
Check These Valuable Technical Books! 
Manual of Die Designing 
Machinability and | and Estimating 


Tool Evaluation Fourth Edition 


by Antoni Niedzwiedzki 
Machining Consultant 


TYPICAL CHAPTER COVERAGE: 
Tool Life Formulas . . . Tool Li 
Criterion . Chip Load and Work- 
piece Hardness . . . Tool Geometry 
Test Records . . . Tool Inspec- 
tion Machinability Classification 
‘Machine Tool Selection. 
The Manual contains a wealth of 
examples and forms for ation Sheet 


Sheets... c yew, 2 heets 
. . » Crossed Charts... Life 
Tables . . . Graphs and wa. A, 


covering work with Carbides and HSS 
on Cast Iron and Steel. 

This is a reference book and is wire 
bound to lie flat at any page for 
easy reference. 


$6.00 per copy 





368 pages, 26 chapters, over 400 
illustrations, charts and graphs. 165 
Practical Points in Die Design and 
Construction. Comprehensively  in- 
dexed. 
TYPICAL MAJOR SUBJECTS 
Economical Use of Strip Stock .. . 
Step-by-Step Design of the Basic 
Dies . . . Short-Run, Lamination 
and Progressive Dies . . . Detailed 
Descriptions of Many successful Dies 
. Effective Use of Inclinable 
Presses . . « Factors Affecting Per- 
forator Life and Failure . . . Deep 


Drawing Techniques . . . Blank De- 
velopment . . . Time-Unit Values 
for Estimating Die Cost . . . Deter- 


mining Required Press Capacity 
7.50 per copy 


10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL 
CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION. 


HUEBNER PUBLICATIONS, INC. 


P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 
Gentlemen: Please ship as soon as possible 
——copies of “Manual of Machinability . . 


——copies of “Die Designing . . 


By 
Address 
City 


| 
| 
| 
| 
| 
| Company 
| 
| 
| 
| 
| 


Open account eae to rated companies. Otherwise, payment with 
L order, please. No C.0.D.‘s. Ohio customers add 3% 


-” at $7.50 per copy, postpaid 


-” at $6.00 per copy, postpaid 


sales tax 












The ONE an 


steel drilling 


FORD 


HI-ROC CARBIDE DRILLS 


Give these FORD “HI-ROC” 
drills a trial run in your 
shop. See how many more 
accurate holes you will drill 
before regrinding is necessary 
.. even in metals to 65 R.C, 
and 280,000 psi tensile. 
Choose from 50 standard sizes 
in lengths from 114” to 7” 
or have FORD engineers design and 
produce “H1-Roc” drills, 
ground from solid carbide, 
to your specific requirements. 


WRITE FOR BULLETIN 906 


[Botan 
FORD \. A. FORD MFG. CO., INC. pet. rP-761 
ate) 1545 Rockingham Road, Davenport, lowe 


Manufacturers of Precision Cutting Tools 
CIRCLE INFORM-A-GRAM KEY NO. 613 
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Product News 


Machine Base or Tool Stand 


It fits all types of applications. 
That’s why it’s called the name 
Omni-Base. This all purpose 
heavy-duty machine base is made 
of four steel panels combined with 
four extra strong aluminum ex- 
truded legs of the stress-lock de- 
sign. The rigidly constructed base 
withstands a static load of 20,000 
lbs. Made by Marvco Tool & Mfg. 
Co., 3831 Podlin Drive, Franklin 
Park 8, Ill., the units come in 
sizes from 24 x 24 x 24”, in one 
inch increments, to 60 x 60 x 60”. 
Whatever the user specifies is 
ready in stock. Among the unit’s 


Four-Way Directional Valve 


Spherotor rotary directional con- 
trol valves feature very low pres- 


Clamping Down 


More than 400 power and man- 
ual clamping tools were displayed 
at the ASTME show by the Wilton 
Tool Mfg. Co., Inc., 9525 Irving 
Park Rd., Schiller Park, Ill. High- 
light of the showing was the com- 
pany’s new Midget PowRlock, il- 
lustrated, a power clamping tool 
for securing electric and electronic 
parts, control mechanisms, aircraft 
and missile parts. Also seen was 
the RX-45 milling machine vise, 
a low-cost accurately machined 
vise for smooth, positive clamping 
action. Low-Boy PowRarm, a 5%” 


varied applications are assembly 
table, automation machinery, serv- 
ice counters, machine, pump or 
motor enclosures and tool stand. 
Write for particulars, or circle In- 
form-A-Gram No. P5. 


sure drop and a tight seal. They 
are designed for use with oils and 
non-corrosive fluids or lubricated 
air, and are available in %4, %, or 
16” pipe sizes. The Spherotor ro- 
tary “no leak” valve can now be 
indexed by a new midget Rotac 
manufactured by Ex-Cell-O Corp., 
Greenville, Ohio. With shop air at 
100 psi the Rotac will provide suf- 
ficient torque to index the Spher- 
otor 4-way valve operating a 2000 
psi hydraulic circuit, or a hydrau- 
lic pilot circuit so the Rotac can 
be used. Additional information 
about the valves may be had from 
Sarasota Precision Products, Inc., 
5757 McIntosh Rd., Sarasota, Fla. 
Inform-A-Gram No. P6. 


positioner that brings the work 
closer to the bench and allows 
faster work, was also on view. 
Write Wilton about these and their 
many other clamping tools, or cir- 
cle Inform-A-Gram No. P7. 


TOOLING & PRODUCTION 


Heavy Duty Drill Presses 


Heavy duty drill presses work 
holes to %” in steel and 1%” in 
cast iron on a production basis, 
They’re available with choice of 
two countershaft drives: positive 
power variable speed, or step pul- 
ley models with 5 to 10 speeds, 





The spindle speed range is 150 
to 2000 rpm. Other features are 3 
MT spindle with 6%” travel, 4” 
ground steel column, 19% x 22” 
table, choice of hand feed or gear 
driven power feed. Write Clausing 
Division, Atlas Press Co., Kalama- 
zoo, Mich., or check Inform-A- 
gram No. P8. 


Less Chatter, Less Deflection 


Better finish and _ straighter 
holes are attributed to new small 
boring bars. They feature solid 
Kennametal shanks, three times 
as rigid as steel. BB-700 K-Bars 
are said to practically eliminate 
chatter, reduce vibration and de- 
flection. Kennametal, Inc., La- 
trobe, Pa., produces the bars in 
%, %, %, % and 1” dia and 6, 8% 
10 and 12” lengths respectively. 
Write the makers, or circle In- 
form-A-Gram No. P9. 
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heavy duty unit services up to 19 MACHINES 








In the complete line of Aget 
Dust Collectors there are sizes 
that will service from one to 
nineteen machines—targe or 
small. Some exhaust cleaned 


air externally ... others clean | 
and recirculate air within your | 
plant. Write for illustrated 


folder... today. 





46 Standard Medels—Ready to Use 


AGET manufacturing company | 
1394 Church Street © Adrian, Michigan | 


ONE Gums) | 








CIRCLE INFORM-A-GRAM KEY NO. 631 





IMMEDIATE 
DELIVERY 


~ TOP JAWS 
BIG SAVINGS = 

Soft-Blank Top Jaws are made to American 

Standards and may be used on any chuck 


having master jaws that are made to these 
specifications. 





Both Medium and Heavy Duty styles are carried 
in stock and are available for immediate delivery 
from 1020 steel. 


WRITE TODAY for SPECIFICATIONS and PRICES 
DEPT. A. 





— Huron MACHINE PRODUCTS MC === 


P.O. BOX 2274, DEARBORN, MICHIGAN 
CIRCLE INFORM-A-GRAM KEY NO. 632 





Carbide Tipped and 
Solid Carbide Circular 


CUTTING TOOLS 


MEYERS works to tolerances of 
0001”; makes tipped cutters as 
thin as .030”, solid carbide cutters 
much thinner; diameters of 4” 
and up. 


The finest quality and proper grade 
of tungsten carbide is engineered to 
the cutter’s job. Tools are precision 
ground and lapped for long life, 
tipped to carefully tempered and 
ground bodies. 


® It costs no more to enjoy the pro- 
duction advantages of MEYCO tools: 
“precision” minded since 1888, care- 
ful workmanship, well equipped shops 
and capable design engineers . . . all 
add up to plus values for you. 


SPECIALISTS—Your special prob- 
lems in the field of cutting, slitting, slot- 
ting, under-cutting or form-cutting are 
solicited. 


Write for New Cutter Catalog No. 51 


W.F. MEYERS CO., Inc. 
BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 


CIRCLE INFORM-A-GRAM KEY NO. 633 
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For Perforating and Notching Materials up thru 4%” Mild 


WHISTLER ADJUSTABLE Dita 


S. B. WHISTLER & SONS, INC., 748 MILITARY ROAD, BUFFALO 23, N. Y. 


mail the following : 
[[] Adjustable Die Catalog [—] Magna-Die Catalog [_] Custom Die Bulletin 


name title 





company 





street 








CIRCLE INFORM-A-GRAM KEY NO. 634 











a 
e020 GENESEE 
Adjustable Hollow Mill 


There is a size and style Genesee for every 
hollow milling job. Standard sizes from O to 
2”, standard with straight or Morse Taper 
shanks carried in stock. 
@ Quick — easy adjustment e Let our Engineering De- 
} e@ Simple sharpening method 
e@ High speed stee!—cast-alloy 
— Carbide tipped blades duction tool problems 
WRITE FOR CATALOG S5P 


| GENESEE MANUFACTURING COMPANY 
566 HOLLENBECK ST. « ROCHESTER 21, N. Y. 


Adjustable Hollow Mills » Facing and Counterboring Tools + Special Production Tools 


partment solve your Pro- 


CIRCLE INFORM-A-GRAM KEY NO. 641 


SPRING PLUN- 
GERS are now avail- 
able in four types and 
thirty-four sizes. 
Black Pentrate Nose 
with standard spring 
pressures, 6-32 thru 1”-8 threads. Cadmium Plate Nose with 
light spring pressures, 6-32 thru 1”-8 threads. Black Nylon Nose 
with standard spring pressures, 8-32 thru °/g”-11 threads. White 
Nylon Nose with light spring pressures, 8-32 thru °/g”-11 threads. 
Northwestern Tools, Inc., 122 Hollier Ave., Dayton 3, Ohio. 











PLASTIC BALL KNOBS with brass in- 
serts are now available in four diameters 
and twelve thread sizes. 3/,” diameter with 
10-32 threads. 1” diameter with '/,-20, 
1/4-28, 546-18 or 546-24 threads. 13/g” diam- 
eter with 3/e-16, 3/g. 24, '/2-13 or '/2-20 
threads. 17/g” diameter with '/2-13, '/2-20 
or 5/g-18 threads. Northwestern Tools, Inc. 122 Hollier Ave., 
Dayton 3, Ohio. 








SWING ‘‘C’’ WASHERS complete with shoulder screws, are 
now available in four sizes for 3/g”, 1/2”, 5/g” or 3/4” bolt sizes. 
Write or call today for 
your free new 16-page 
cataolg. Catalog includes 
tracing templates of jig 
and fixture components. 
Northwestern Tools, 
Inc. 122 Hollier Ave., 
Dayton 3, Ohio. 

CIRCLE INFORM-A-GRAM KEY NO. 642 
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PRESCRIPTION 
FOR BETTER TOOLING 










NEVER FAIL 

KNOB AND KNOB 

ASSEMBLIES 

IN CAST IRON OR ton EASIER 

ALUMINUM QUICKER 
ASSEMBLY 


INSIST ON 
BALL PINS 
pf voy 4 Just a few of the many 
THEY WON'T CARR-LANE items that will 
FALL OUT put ‘sick’ tooling back on 
CLAMP ASSEMBLIES it: feet! Let CARR-LANE 
OR PARTS — WILL _ be your stockpile of Jig and 
HOLD BETTER Fi 

LONGER ixture components 
you'll get ‘em faster 
and of better quality 


from CARR-LANE 





















MILL FIXTURE 
KEYS LOCATE 
QUICKLY 


MANUFACTURING CO. 
4200 KRAUSE COURT 
SAINT LOUIS 19, MISSOURI 








CIRCLE INFORM-A-GRAM KEY NO. 643 























ROTARY Caos 


For DRILLING, CORE DRILLING, ROUGH 
and FINISHED BORING 


The inner race of the GATCO bushing rotates with the tool, 
piloting the tool accurately below or above the work — or 
both. 

Eliminates expensive tool construction — Reduces tool wear 
— Prevents seizure and pilot breakage — Especially adapt- 
ed where precision is required. 


Write for full information and prices 
GATCO ROTARY BUSHING CO. 


42322 ANN ARBOR RD., PLYMOUTH, MICH. 
GLenview 3-2295 
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Product News 


Time Saver Die Set Bush 


A new group of insulated de- 
mountable die set bushings are 
time savers. They allow machin- 
ing of mounted dies via electrical 
discharge. By using the insulated 
bushings in a die set and mounting 
an expendable punch or copper 
electrode directly on the produc- 
tion punch, the die can be ma- 
chined to required accuracy by 
electrical discharge. The bushings 
are said to withstand electrical po- 
tential exceeding 1100 volts far 
more than needed for electrical 
machine purposes. Die sets 





More Tape Control 


Another major control systems 
manufacturer has joined the sup- 
pliers of numerical control to 
Burgmaster turret drills. Sperry 


Gyroscope system employs linear 





Easy Pallet Handling 


A new semi- or fully-automatic 
system dispenses single empty 
pallets from a pre-loaded maga- 
zine by manual demand or indexed 
automation. The machines can 
easily be adapted to existing con- 
veying systems or are offered as 
a unitized system. It’s credited 
with reduction of manual handling 
of pallets, cutting of pallet main- 
tenance, reduction of truck time 
and mileage, improved pallet flow 
to shipping area and improved 
Pallet flow to loading area. With 
slight modifications, this dispens- 
ing machine may be converted to 
an empty pallet stacker. Write 
H. L. Bushman Co., Inc., 100 W. 





Ate 


ne al 








equipped with the new insulated 
bushings can be put into produc- 
tion use after machining the die 
by replacing the insulated clamps 
with standard steel clamps. Danly 
Machine Specialties, Inc., 2100 S. 
Laramie Ave., Chicago 50, IIL, 
stocks the bushings in 1, 1% and 
1%” sizes. Write, or check Inform- 
A-Gram No. P10. 


coil transducers to pinpoint the 
measurements that determine the 
final X-Y positions of the table. 
The speedy, smooth positioning 
and accurate system is unaffected 
by any slight mechanical anoma- 
lies caused by the transport mech- 
anism. Accuracy is held within 
0.0005 over the entire table length, 
repeatable to 0.0002. No computer 
is required to program the job for 
tape preparation. It takes about 
1 min per hole to program the 
job, 45 holes/min to punch the 
tape, and % min per tool to set up. 
Write Burgmaster Corp., 15001 
Figueroa Ave., Gardena, Calif., or 
mark Inform-A-Gram No. P11. 


Central Ave., Roselle, Ill., or mark 
Inform-A-Gram No. P12. 
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IMMEDIATE 


DELIVERY! 






LARGEST STOCK OF 


SPECIAL RH & LH 
Taps-Dies & 
Thread Plug Gages 


Alse in Stock: 
®@ RING GAGES @ ACME & 
METRIC TAPS & DIES 
@ SPECIAL REAMERS 
@ EX. LONG DRILLS 


AAA 


~ 
yi 
J 








Quotations on Request 


FIELD Toor SUPPLY CO. 


31S DESPLAINES ‘st. CHICAGO 6, ILL 


All Phones: Financial 6-1195 
CIRCLE INFORM-A-GRAM KEY NO. 651 


Baldy 463... 








There’s no magnetic 
distortion in BALD EAGLE 
Magnetic Sine Tools. 














LOW COST 
5” Magnetic 
Sine Bar $160.00 with case. 


Accurate to .0002” in dimensions and parallelism. 
Positive locking with end and side plates makes it 
ideal fixture for production, inspection, too! room. 


The comptots Bald Eagle line starts at 
$26.50 F.0.B. St. Paul. Order your sine 
bar or plate from your dealer or direct. 


Bald Eagle Products Co. 


60 East 4th St., St. Paul 1C, Minnesota 


CIRCLE INFORM-A-GRAM KEY NO. 652 
HIGHEST PRECISION 
AT LOW COST! 


DIAL CALIPERS 














VERSATILE * TIMESAVING * EASY TO READ 
from $38.60 (Less Case) 


Featuring Adjustable Tolerance Dial 


MODEL TUR68E a So, 
Guaranteed Accuracy to 0.001” 
Eliminates Reading Errors. 
=> Send for NEW catalog of over 100 Helios 
Precision Measuring Instruments 
U. 8S. Representative 


KARL A. NEISE, Inc. 


408 4th Ave., New York 16, N.Y. « MU 3-0481 


8”, 10”. 











CIRCLE INFORM-A-GRAM KEY NO. 653 
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New 


ARMSTRON 


CATALOG 
Quality Tools for Industry 


New ARMSTRONG General Cata- 
log No. 700, showing the complete 
ARMSTRONG Line including ap- 
proximately 330 new ARMSTRONG 
tools added in these categories: 

Tool Holders 

Set-Up-and-Hold-Down Tools 

Tool Bits 

Wrenches 

Ratchet Wrenches and Sockets 

Miscellaneous Hand Tools 

Pipe Tools 





_ 


Anyone who uses or buys hand 
tools or shop tools needs this free 
ARMSTRONG Catalog No. 700 
showing these important additions 
as well as thousands of other 
ARMSTRONG tools. 

Write direct, or poane your local fs 
ARMSTRONG Distributor (Dis- a 
tributor name furnished upon re- 

quest). 


5220 W. Armstrong Ave. 


ARMSTRONG BROS. TOOL Co. <vicase 46. 1 inci 


CIRCLE INFORM-A-GRAM KEY NO. 661 


YGLO 


BLACK LIGHT 
portable 
fluorescent 
penetrant 
mspection kit 


MAGNAFLUX 


find 


cracks, 
leaks, 
defects 


with push- 







button 


J 





| = mart ¢ d 
IDEAL FOR a ony ain ae lie Gen 
© Finding off teske Take the guesswork out of testing! 

ZYGLO, the most sensitive fluorescent 

inspection method available, makes 

every crack glow. Use it anywhere 

—in the shop, in the field. 


Complete ZYGLO KIT 
shown above including $j25” F.0.B. 


© Maintenance 
inspection 

© Testing cast or 
machined parts 
during manufacture 


© Tool inspection 





PRreciienscigl 100 W. BLACK LIGHT CHICAGO 
| Order Today or Write 1 
ter Sete. . MAGNAFLUX CORPORATION 

ew illustrated bulle- : 
- tin gives complete facts 7339 West Ainslie Avenue i | 
; on ZYGLO Kit and re- Chi-ago 31, Illinois i 
j placement materials. i | 


CIRCLE INFORM-A-GRAM KEY NO. 662 
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Die Springs -cHrome VANADIUM STEEL 


6001 
Fine quality die springs carried in stock 
—wide selection of hole and rod sizes, 
lengths and deflections. Three pressure 
ranges— medium, medium-heavy, 
heavy. Long life 
reduces down- Raymond 
time. P 
. Manufacturing 
Write for free list Di ae 
of stock sizes, Ivision 
prices, and name Associated Spring 
of nearest dis- Corporation 





tributor. Corry, Pennsylvania 
CIRCLE INFORM-A-GRAM KEY NO. 663 
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Here's the N E W answer to 
LOW COST 


SMALL LOT 
BARREL FINISHING! 


Small in size, big in per- 
, _ formance ... that’s the 
; new ALMco Super Mite 
. poe Barrel Finisher! It’s ideal 
for laboratories, job shops, 
research departments and 


manufacturers with limi 
finishing needs! 














@ COMPACT. 26” high x 
30” long x 18” wide; 
Ya cv. ft. capacity barrel 
has cam type door. 


® PORTABLE. One man 
carries. Weighs 96 Ibs. 

® VERSATILE. Gives 
quality finish on a large 
variety of parts. 

® LOW COST. Easy to 


buy. Saves money, too! 


Super Mite Model DBM-10 











ALMCO Super MiteDBM-10 jobs and low micro-inch 
is especially intended for finishes; speedily performs 
plantsand departments pro- all deburring and ——s 
cessing small lots of parts. work. Write today for full 
It handles close tolerance performance information! 


FREE! 
ALMCO 


NEW PRODUCT ALBUM 
we PRODUCTS DIVISION 


















Gives full information 
on new Almco Super- 

King-Seeley Thermos Co. 
147 Marshall Street 


sheen Systems. De- 
scribes new and better 
machines, methods and 
Albert Lea, Minnesota 


media. Write today! 
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Product News | with Reusacntk 


Less Heat f ‘DOUBLE- -CRANK PRESSES” 





SPEED UP PRODUCTION with 
these versatile 40-ton presses. 
Large bed and ram areas make 
them ideally suited to handle 
wide rolls or sheets . . . do multi- 
ple punching, steel-rule die work 
and other high output opera- 
tions. For rapid, shockless start- 
ing and stopping, presses can 
be equipped with electrically 
controlled “Econo-Air’ friction 


















































EL Econo cath clutch... Ask for new > 
oe 
— 30 and STRAIGHT SIDE -D 
i Excessive heat buildup, an old ang cs es : ; STRAIGHT SI E bie 
© evil in tool grinding, has been _ bed space up to 6 ft 
eliminated with Turbogrind dia- etween uprights. 


mond wheels. Heat in both the Ss i= RVIC EM y.¥ @- HINE oe Rousselle Presses are sold exclu- 
. Mfrs. of Rousselle Presses sively through Leading Machin- 
work piece and the bond has been 2310 WEST 78TH STREET * CHICAGO 20, ILLINOIS ery Dealers 





reduced via integrated vanes that 
vortex laminar air into an effec- 
tive coolant flow. The redesigned 
thinner core, strengthened by the 
vanes, cools faster and is self- 
dressing. Wheel life has been in- 
creased. Turbogrind diamond 
wheels can be used in wet, mist 
or dry grinding. Contact United 
States Diamond Wheel Co., 835 


CIRCLE INFORM-A-GRAM KEY NO. 671 
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Mutt 
BENDER-CUTTER 
CUTS, BENDS, PUNCHES 


Available in hand, air or hydraulic 








o~ A. 






































ae . is. Th LTIFOR hipped 
) Illinois Ave., — sa or check A comple ne “at FORM le ots 
Inform-A-Gram No. P13. | cs mer eum and mandrels to form and cut round or 
fl k %" x14" as illustrated. 
. ___ ae fac Gas ial Pemaiten y Ang ewe daa acts 
a | up to 2” x 8” hydraulic operated. ideal 
| : WRITE FOR DESCRIPTIVE CIRCULAR for steel rule die forming. 
f Two Angle Drives ALSO AIR OPERATED MODELS 
J. A. RICHARDS COMPANY «atamazoo, micu. 
per- © * 
the 
foal CIRCLE INFORM-A-GRAM KEY NO. 672 
ops, 
and | 
= Every Shop Should Own One Precision Measurement 
_ 4 S Between Surfaces 
‘ NOT ON THE SAME PLANE 
, New 9056HF T-drive and 9056- SWING J AW CALIPERS 
n 119 its companion right angle 
F drive, feature %4” dia shaft cut to | Sie dinetien << 
a 46” flat for a stronger attach- | even on Ys" stock! 
: ment to coupling ends. The new | MODEL “C” | 
[ adapters are primarily used with | KN U R LMASTE R 
= flexible shafting. Variety of uses | SaaS Hand Knurler | : 
o. . . , = | | 
is limited only by the user’s | For small production am from $33.90 (Less Case) 
ees. Tae Gre ae ve" to 1 stock. Exclusive © Model SCH1053 illustrated. Sizes 6”, 8” 
aluminum alloy housing, steel | screw design gives perfect @ Guaranteed Accuracy to 0.001” 
sas : knurl pattern. Furnished with : hs i. 
gears, and oilite bearings. They 3 hardened straight or dia- @ Measuring Range 434” and 8 
5 have an ultimate static torque mond pattern knurls of stand- . a 
Stuy : ; Ww" dia. for NEW log of 100 Heli 
} capacity of 25 in-lbs with a back- | nae By a a. bases a > Sd fe Oe en ce ee 
310 lash of 6°. Stock gear ratios are | for illustrated folder 
Co. ; = . U.S. Representative Woks 
| 1:1, 1:2, and 2:1. Write F. W. ROCKWIN MANUFACTURING CO KARL A. NEISE. Inc aon ae 
¥ Stewart Corp., 4311 Ravenswood . : Heaps’ 
: 408 4th Ave., New York 16, N.Y. « MU 3-0481 
Ave., Chicago 13, Ill., or check 80A MAGNOLIA AVE., WESTBURY, LI.. N.Y 
Inform-A-Gram No. P14. CIRCLE INFORM-A-GRAM KEY NO. 673 CIRCLE INFORM-A-GRAM KEY NO. 674 
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buy PEM 
Drill Bushings 
out of 
Template 
Production 
Savings 

















Get these Time, Labor, 
Money-Saving Features | 


| 


1. One hole compression- 
mounting positively locks 
self-clinching bushings 
into template metal—in 
one operation. 


a Save more than their cost 
by simplifying template 
assembly. No riveting, 
welding, indexing, nest- 
ing, no outboard supports. 


3. High torque and pull-out 
resistance. 


4 Permit thin gauge, light 
a ° 
weight templates. 


Write for literature and samples 
for test. 





TOOLING & PRODUCTION 


Frame Presses 







4 
3 


= 
Pu be 





---make 
awkward, 
hard-to-handle 
jobs easy --- 


Difficult straightening, pressing, clamping, forming, and testing 
operations are made simple with this versatile Dake hydraulic 
press. The entire pressing frame can be rolled out of the way to 
permit the placing of large, heavy, or bulky work on the press- 
ing table. And the powerful, self-contained workhead is movable 
in every direction—left, right, up, down—to permit positioning 
over the point where pressing force is required. 


Standard model, single acting, movable frame presses are avail- 
able for air or electric operation in capacities from 25 tons to 
150 tons—other models and designs in capacities from 200 tons 
to 300 tons. For detailed information, send for Catalog 424. 


DAKE CORPORATION 


634 Robbins Road © Grand Haven, Michigan 
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Product News 





Modified Multi-Tap 


In one application, a newly mod- 
ified Multi-tap machine produces 
1920 parts/8 hr day at 100% ef- 
ficiency, and performs several op- 
erations in one work cycle. The 
unit is equipped with a Wisconsin 
eight-spindle fixed center tapping 
head and floating tap holders. It’s 
safety engineered so that a work 
cycle cannot start if a workpiece 
is not properly located in the nest. 
The part is loaded into the nest, 
and when palm buttons are de- 
pressed the nest is rapid traversed 
upward to the cutting head. The 
part is clamped at the end of the 
rapid traverse stroke and is then 
fed into the cutting (facing) head. 
Upon completed feed stroke, the 


Interlock Limit Valve 


aoe te 





Gaging in Millionths 


Man; producers of miniature 
precision parts will welcome the 
advent of thin blocks. Croblox 28 
“thin” set includes blocks ranging 
from 0.010 to 0.090 in A+, AA and 
laboratory master accuracies. An- 
other Croblox series includes 2 
sets, one of 11 and another 21. 
They’re available in five and ten 
millionths steps in laboratory mas- 
ter grade. All blocks are rectan- 
gular style. Individual blocks are 
available from these 2 sets in sizes 
from 0.100 to 0.109005 and 
0.1000010” etc. through 0.1001” 
laboratory master grade. Linearity 
of scale on electronic comparators 
or other instruments can be 





tapping unit goes into action. For 


specifics write Wisconsin Drill 
Head, 4975 N. 124th St., Butler. 
Wis., or circle No. P15. 


Applications in circuits that call 
for one limit valve plunger to stay 
depressed throughout a series of 
operating cycles should find Model 
408 interlock limit valve helpful. 
The valve actuates pilot bleed dif- 
ferential master valves. Bleed dur- 
ation may be varied to meet circuit 
requirements. Even while Model 
408 remains depressed, flow direc- 
tion may be changed via another 
limit valve. Write Mead Special- 
ties Co., 4114 North Knox Ave., 
Chicago 41, Ill., or circle Inform- 
A-Gram No. P16. 





checked in five or ten millionths 
steps to an accuracy of less than 
one millionth of an inch. Prices of 
these gage blocks may be obtained 
by writing to Webber Gage Co.; 
12900 Triskett Rd., Cleveland, O. 
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Straight Type Offset Type 


SPECIALS=>=>— 


ene 


= | 
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SPECIFY TOMCO 
FOR DEPENDABILITY 
A Complete line of high 
grade hand knobs, levers, handles, hand 
wheels, graduated dials is available for 

di t from stock of stand- 
ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 
ACTER TERR Racine 2, Wis. 
CIRCLE INFORM-A-GRAM KEY NO. ae 


Ale) 


DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 


WATTS BROS. TOOL WORKS 
Wilmerding, Penna. 












PATE SETS OES 


ae 


f\ 
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EBD HIGHEST PRECISION 


AT LOW COST! 


VERNIER CALIPERS 











VERSATILE * TIMESAVING * EASY TO READ 
from $18.20 Leather Case Included 
MODEL 15050EK5S illustrated 

Guaranteed Accuracy to 0.001” 

Easier Reading with Double Vernier 


No Eye Strain — Dull Chrome Finish 
Stainless Steel — Immediate Delivery 


=> Send for NEW catalog of over 100 Helios 


Precision Measuring Instruments 
U. S. Representative 


KARL A. NEISE, Inc. 


408 4th Ave., New York 16, N.Y. « MU 3-0481 
CIRCLE INFORM-A-GRAM KEY NO. 693 
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IMMEDIATE DELIVERY OF CONTOUR CUTTERS 
For Standard Hydraulic Fittings... Zs Stock 


AND 10050 Port Cutters 





E> ==) Ep 


Turret Lathe and Drill 
Press Series: Carbide 


bide Tipped, 
Tipped, integral reamer 


end pilot 


“MS” Port Cutters 


= = 


MS 33514: Carbide MS16142 **SAE’’; 
Tipped integral end Carbide Tipped inter- 
pilot changeable end pilot 


and reamer 


Economy Series: Car- 
integral 





—> 


High Speed Steel 
Series: Integral end 
pilot, Super H.S.S. 


Versatile Series: Car- 
bide Tipped, inter- 
changeable end. pilot 
and reamer 


External Flat Form Tools 





MS 33656 E and G; 
MS33657E and § 
Stocked in Carbide Tip 
and H.S.S. 


MS33514E; MS33515E 
and S$ Stocked in Car- 
bide Tip and H.S.S. 


Wetmore stocks the fullest line of Port Contour Cutters and Flat Form 


Tools for Standard Hydraulic Fittings to assure fast delivery. Where 
required, modification of standard contours can usually be made within 


48 hours. 


For Special Cutting Tools, Wetmore offers the finest design and manu- 
facturing facilities backed with extensive experience to combine opera- 
tions and also to machine “problem parts.” 


Write for NEW Free Catalog. 





Wetmore Tool and Engineering Co. 
5320 E. Washington Bivd., Los Angeles 22, California 


P4066 6 TOS 


_— Reamers Core End Mills Port Contour Form 


Milling Special 


Drills Routers Cutters 


Cutters Cutters Cutters 


omnes INFORM-A-GRAM KEY NO. 701 























This machine can also 
be furnished with 
spinner heads, rivet 
hammers, punch 
presses and many 
other types. 


Write TODAY for 
new Catalog 60, for 
designers and en- 
gineers. 


PDC Air-operated Toggle Action Press Head Shown 


Standard risers available to increase shut height 


PDC-EMUC-15 Electric Drive Index Table 


PDC 
“AUTOMATIC” 


DIAL ASSEMBLY PRESS 
... Range to 6 Tons 


A PROVEN FACT: the PDC Automatic Dial 
Assembly Press increases production and 
lowers costs, and has proven itself in 
production for many years. It can be 
either hand-fed or hopper-fed. 


This Standard Dial Assembly Press is 
for operations such as 


e Staking e Riveting 
e Forming 


e Assembling 
e Pressing 


PRECISION DETROIT COMPANY 
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ester Toolmakers’ Microscope used to measure 
| typical piece part. Co-ordinate range 4” x 2”. 





| ing instrument, 


Toolmakers’ 


Precise measurement to 
0.0001” and 1 min. of arc 


Gaertner 
Microscope 


Here is a reliable, easy-to-use micro- 


scope for precise measurement of piece 
| parts, tools, dies, thread gages, templates, 
jigs, fixtures, etc. Ideally suited for mak- 
| ing a wide variety of precision measure- 
ments and is especially valuable in re- 
ducing rejects in production work. 


With the Gaertner Toolmakers’ Micro- 


scope you make direct, non-destructive 
measurements — no contact, no distor- 
tion, images are sharp and clear. It is a 
basic measuring instrument for inspec- 
tion depts., gage labs, tool and die and 
model shops, industrial and research labs. 


| has been proven in use by U. 


The Gaertner Toolmakers’ Microscope 
S. Govern- 


ment Gage Laboratories, and by prime 
contractors and their subcontractors. 
With all parties using the same measur- 


are co-ordinated and disagreements and 
rejects minimized. 


Features that help you get 
HIGH SETTING AND REPEATING ACCURACY 
Low, compact built-in rotary stage reads to 
1 minute of arc np poe 360° range. 
Minimum overhang of stages. 
Full 2” precision-lapped lead screws with cor 
rection device 
Straightforward, direct, uncomplicated optical 
system 
Features that assure you of 
EASY, CONVENIENT OPERATION 


tatable cross hairs in protrac 
tor ocular speed up measurements, simplify 
measuring procedure 

Convenient location of ocular eyepieces for ease 
of reading. 

Built-in transformer and plugs for all 
illuminators. 


Tna. dent] 





Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 


Thread and radius templates, camera and spot- 
ting attachments, fine motion focus, variable 
magnification available. 

If you have a special measuring problem, our 
staff of representatives will be ha to consult 
with you. The service and engineering t tocllities 
of the manufacturer are always immediately 
available to help you. 


Designed and manufactured by 
The Gaertner 


Scientific Corporation 


1242 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 


CIRCLE INFORM-A-GRAM KEY NO. 703 
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Product News 


Adjustable Ball Pin 


New durable alloy steel pins 
have a single shear strength rang- 
ing from 4000 to 65,000 lbs. They 
are adjustable to predetermined 
length and can be locked with a 
knurled locknut. The pin canno 
be removed without first depress- 
ing the plunger. When the handle 








is correctly adjusted, the pin can 
be inserted and locked with a min- 
imum of end play. Locking is ac- 
complished via balls that protrude 
from the diameter of the pin. A 
button on the end of the pin can 
be depressed to release these balls 
into the diameter of the pin. Write 
Carr Lane Mfg. Co., 4202 Krause 
Ct., St. Louis, Mo., or Inform-A- 
Gram No. P17. 


Detects Overloads 


An adjustable press overload de- 
tector is now part of the Di-Matic 
system from Di-Matic Controls, 
Inc., 100 Beadel St., Brooklyn 22, 
N.Y. In case of misfeed, stock 
buckling, material pile-up etc., the 
basic, electrically controlled sys- 
tem instantly disengages the press 





clutch. This new accessory releases 
the clutch within one cycle follow- 
ing an overload. Sensitivity may 
be decreased with material thick- 
ness increase. The unit fits any 
basic model Di-Matic press con- 
trol of the 100 or 200 series. Write 
the makers, or mark Inform-A- 
Gram No. P18. 















Performance is what determines true 


cost of milling cutters. That’s why each 


CARE 


Barber- Colman cutter is made with extra 





cutter isn’t worth the setup and tool change 
cost because of short tool life and improper 


operation. Barber-Colman quality gives you 


maximum return on the investment that really counts— 


your machine tools. Buy them with confidence, 





from your Barber-Colman representative. 


BARBER 


COLMAN 





BARBER-COLMAN COMPANY 77 Loomis St., Rockford, Ill. 


CIRCLE INFORM - ~A- GRAM KEY NO. 711 








CARBIDE 







For -—" 
HAND c-— ¥— 
HONES the machine 


dressing’’ — of 


all carbide and 
Dealer steel tools. Select- 
inquiries ed Boron Carbide 
invited. in flat, round or tri- 


angular shape—coarse 
or fine grit securely 
bonded to alloy handle. 


TITAN TOOL SUPPLY CO. 








Box L, 68 Comet Avenue, Buffalo 16, N. Y. 





ADJUSTABLE 
SCRAPER- : 

BURRING eee ote 
TOOL Sees 


plications.  Re- 
placeable double 
end, Hi-speed Tool 
Steel Blade—4-1/2” 
overall. Ideal for 
light metal burring. 


Write for complete information 
and prices. 
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WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


me 


STAIMLESS STEEL 


“ 


New issue 


Aastr OR WE £ SHELE 


a Aa =| 


Star Stainiess screws have 
clean—bright and shiny—heads 
> STAR STAINLESS SCREW CO. 
(mm 679 Union Bivd., Paterson 2. N. J. 
Telephone: CLifford 6-2300 
Direc: N. Y. Phone: WI 7-6310 
Direct Onaia. Phone: WA 5-3660 


¥ 
CORROSION 
LiSTEREL BI 
















HIGHEST PRECISION 


Celebrating 
50 Years of Measuring 


B® 
PROTRACTORS 





Comparable to others that 


Sell at 3 Times More! Only $4.40 


Made of Fine Machine Steel. Dull Chromed 
Scales. Choice of Semi-Circular or Rectangu- 
lar Model 5150B. 6” long; 3-1/4” dia. 


=> Send for NEW catalog of over 
100 Helios Precision Measuring Instruments 


U. S. Represe i 
presentative NEISE 
MOdeRsroolS 


KARL A. NEISE, Inc. 


408 4th Ave., New York 16, N.Y. « MU 3-0481 
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Product News 





No Deflection or Distortion 


A new support bar with 2% sq 
in cross section practically elim- 
inates any center deflection or 
distortion in grinding long tools. 
Size and rectangular shape of the 
support provide maximum rigidity 
for supporting the extended cen- 
ter when tools are ground between 


centers, and for holding bushing 
type steady rest supports for long 
tools. A full 6” swing is provided 
with the new support allowing 
grinding of larger diameter taps 
and other tools. The new support is 
available only on new fixtures 
from R-O Mfg. Co., 31171 Stephen- 
son Hgwy., Madison Heights, Mich. 
Existing fixtures cannot be prop- 
erly converted. Write the manu- 
facturer, or circle Inform-A-Gram 
No. P19. 


Automatic Screwdriving 


Two air-fed screwdrivers with 
Tru-Tork nose pieces and a spe- 
cial double track oscillating hop- 
per with two metering devices 
are featured in a new dual spindle 
automatic screwdriving machine. 
A shuttle-type fixture pushes the 
part into position where it is held 
firmly by a nylon pressure pad. 
When the part is centered under 
the driving head, a limit switch 
initiates the drivers. Screws are 


TOOLING & PRODUCTION 


simultaneously metered and driv- 


en while the operator positions 
the next part on the fixture. Com- 
pleted parts unload into a chute 
automatically. The machine oper- 


ates driving heads on normal shop 


air, uses 40 lbs pressure for meter- 
ing device operation. Write Clyde 
Engineering & Manufacturing Co., 
937 E. 10 Mile, Madison Heights, 
Mich., or mark Inform-A-Gram 
No. P20. 








DO U BEND U BENDS? 


Whether you bend ‘‘U”’ bends or other 
type bends from pipe, tubing, bus bar 
or structural metal, you’ll bend it better, 


NEW! 


HANDY 
ADJUSTABLE 


faster, more economically with 
Pedrick Production Benders. 
PEepriCk TOOL AND MAcnine Co. 
3640 N. Lawrence St., Phila. 40, Pa., Dept. 4. 


Ce why don't you send for the NEW 
PEDRICK LINE BULLETIN. Do it now. 


BEND WITH 
PEDRICK 


CIRCLE INFORM-A-GRAM KEY NO. 721 





RISER 
BLOCKS 


for FASTER—SAFER—CHEAPER SETUPS 


Use on Drill Presses—Milling Machines—Punch Presses— 


Surface Grinders—Planers, etc. End lost time looking for | 


right height odds and ends. 


HANDY RISER BLOCKS 
@ Give heights from %” to 2%” in Vg” increments. 
@ Cut setup time by eliminating haphazard blocking. 


@ Cost only $7.50 per pee: Ry per 12 pairs, plus transportatios 
costs. Shipping weight 3 10 oz. per pair. 


ORDER TODAY. USE THIS COUPON. 


HANDY PRODUCTS 
P.O. Box 3537T, Cleveland 18, Ohio 


Gentiemen: Please ship pairs of RISER BLOCKS. 


Open account shipments to rated companies. Otherwise, payment | 
with order, please. No C.0.D.‘s. Ohio customers add 3% sales tax. } 
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Product News 





Quick Pressure 





A new quick-acting pressure 
unit lends itself for clamping jigs, 
fixtures and other tooling. A sim- 
ple twist of the handle unlocks the 
push-pull release. A quick turn 
clamps the work. The standard 
unit has a clamping range up to 8”: 
The bar has a plain soft end for 
machining or other chosen applica- 
tions. The compact mounting block 
allows mounting in close places. 
Due to the specially designed lock, 
there is no slippage, according to 
Universal Vise & Tool Co., Parma, 
Mich. Circle Inform-A-Gram No. 
P21. 


Checks Accurately 





sses— 
ng for | 


portation 


An electronic comparator checks 
master rings and discs to within 2 
millionths accuracy. It can meas- 
ure ID from 0.040 to 4.760” and 
OD from 0 to 3.5”. These measure- 
ments are made with constant gag- 
ing pressure by contacts that are 
mounted on a free-floating unit. 
Two scales are immediately avail- 
able by switching—11,200X mag- 
nification (0.000010 graduations) 
and 2200X magnification (0.000050 
graduations.) The transistorized, 
battery powered amplifier assures 
instant operation with no fluctu- 
ation of voltage. The portable am- 
plifier can be used with an elec- 
tronic gage head for other measur- 
ing applications. Write Federal 
Products Corp., Providence 1, R.I., 
or check Inform-A-Gram No. P22. 





CONTRACT SERVICES 
DIRECTORY 


Listings, $12.00 per inch ($1.50 per 1/8 inch). 
Minimum charge, $4.50 per insertion. Rates net. 


Michigan 





DAVIS TOOL and ENGINEERING Co. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery, Sheet Metal Stamp- 
ings and Assemblies. 








Ohio 





CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland, Ohio 
. MU 1-2600 


DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production eerin 





ig 
Complete Plant Routing and Tooling 








Wire Forms: Racks, 


Wire Assemblies: 
— anes to banca tially 


heeded Wire Division 


6125 Carnegie Ave., Cleveland 3, Ohio 








THE INDUSTRIAL MACHINE CO. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 
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REPLACE 


SOLID BUSHINGS 
with 


JERGENS 


ADJUSTABLE BEARINGS 





JERGENS “LIVE” BUSHINGS 


@ Increase Speeds, Feeds, 200% 

@ Reduce Tool Breakage 

@ Eliminate Bushing Wear 

@ Use Economical Carbide Cutters 

@ Provide Greater Precision 

© Available for 2” to 612” Shafts 

@ Will stand greater sidewall pressures 


Get time, tool, and money-saving advan- 
tages by replacing solid bushings with 
Jergens adjustable roller bearing units. 
Available for 2” to 6” shafts or with 
straight roller bearings where space is a 
factor in 2” to 2” shaft sizes. Write 
today for complete information and 
authentic case histories. 


DONLEY PRODUCTS, INC. 


Dept. TP-7 « 11106 Avon Ave. © Cleveland 5, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 731 


HARDNESS 
TESTING 
has been done with 
the SCLEROSCOPE 
Since 1907 
» 

THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 
90-35 Van Wyck 


Expressway 
Jamaica 35, N. Y. 














KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Jevemnd. Gate. 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special wt, Tools, 





Dies, Jigs, Fixtures. Swiss Jig Boring. 











NOBLE & STANTON, INC. 

998 Broadway. Bedford. Ohio. BEdford 
2-2400. Tooling. Short Run Production 
and Machined Parts for Automation. 











Pennsylvania 





Pare machined hand FILE COSTS. 


We resharpen dull machine/hand files to new 
~. Cay Any length, cut or make. Amer. 
sy lo elds r annealing. RESULTS 


B. B. Feldenfeld Co., Beaver Falls, Pa. 
Side line salesmen wanted. Repeat order business 
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CLAMPMASTER 


“the All-Purpose Vise” 








HOLDS ANY SHAPE! 
Priced from $83.10 


@ Fixture model with independently locking 
jaws 

@ Fast, foolproof operation 

@ Positive clamping 

@ Four sizes—Two models 


Write for free illustrated brochures 


Sole Agent for U.S.A. “Taka. 
KARL A. NEISE, Inc. 


408 4th, Ave., New York 16, N.Y. © MU 3-0481 
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ty) Hardened, Tempered and 
Ground - from -the- Solid! 











A fully reversible indicator incorporat- 

ing a clear easy-to-read dial, graduated 

in half thousandths of an inch. The 

TWO hardened chrome plated contact 

points of .030” and .100” diameter are ] 

equipped with a non-slip ratchet. Fur- ¢ ¢ JEWELED 
nished complete with a i@) © GRabuateD 
universal shank, body ONLY a 


clamp, and plush lined $21.80 
steel case. SHOCK PROOF 


DRILLS <{{> ASK YOUR DEALER OR WRITE: 


REAMERS | ALINA CORPORATION 


BLANKS 122 East Second Street, Mineola, Long Island, New York 
SRM A A LRT I Ll nN ei: 


It pays to specify 


‘ . CIRCLE INFORM-A-GRAM KEY NO. 742 
Premium Quality 


High Speed Steel, 


Solid Carbide and CAM milling /JIG boring & Product News 





Carbide Tipped. 





A SPECIALIZED CAM 


MILLING SERVICE, JIG ; 
BORING, SPOT WELDING, Fits on Table 


CONTRACT PRODUCTION With a new rotor power feed at- 
= pero tachment, the operator can do de- 
ree CAM CALCULATING oO burring and other work while the 
catalog 55-C SERVICE | machine is cutting. A special fea- 
ture allows quick hand operation 
when power is not needed. The 
unit can be attached to rotary 
tables, vertical mills, and grinders. 
It lends itself to other applications 
that require power feed via special 
adapters. For further details write 
M & M Tool & Mfg. Co., 1124 East 
Third St., Dayton 2, Ohio, or check 
Inform-A-Gram No. P23. 





EISLER ENGINEERING CO., INC 
, Fister. Ie iPriaiient 
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LIFTING DEVICES 


for 
FAST « SAFE « BETTER 
Material Handling 
or 


ACE DRILL SETS + SHEETS 
Standard stock sets include Fractional, Wire and Letter * COILS e BOXES 
size drills, packaged in convenient folding index cases. : * MOLDS 

¢ ORUMS ¢ PALLETS 
| 400 MODELS 
ACE BLANK SETS ; N 

H. L. BUSHMAN CO 

Uniformly hardened high speed steel reamer and drill = 
blanks precision ground to new close tolerance limits avail- 
able in standard Fractional, Wire and Letter series sets. 


100-A W Central Ave 
Roselle, Ilinois 
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Call your local distributor today—or write Ace 
direct for latest catalog and price information. 


PROTECT YOUR FUTURE 
ACE DRILL 
if Adrian, Michigan BUY 
U. S. SAVINGS BONDS 














ORIGINATORS OF ““GROUND-FROM-THE-SOLID™ DRILLS 
CIRCLE INFORM-A-GRAM KEY NO. 741 
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Protection for Man and Machine 9 sautomaricauy y 
FUTURMILL'S Way-Li e” WAY COVERS 


ee : SAVE THE WAYS—"Woy-life” covers 
keep chips, grit, dirt and other foreign 
matter out of the ways and feed mech- 
anisms. The solid aluminum, interlocking 
sections will absorb a considerable amount 
of shock and prevent damage to the ways 
—such as caused by accidental dropping 
of heavy objects on the ways. 


The a 
Model 90Fs §f 
Universal 
Automatic 4 
Flute { 
Grinder 


MAKES TOOLS 
With Straight 
or Spiral Flutes 


IN MINUTES 


WORK WITH SAFETY—The strength and 
rigidity of “Way-Life” covers permit oper- 
ators to walk safely on top of the cover, 
making machine servicing and job set-up 
safer and easier. It is impossible for per- 
sonnel to fall through the cover or become 
caught or trapped between the ways. 


CUT COST & MAINTENANCE — Unlike 
fabric, rubber, plastic, sheet metal, foil, 
telescopic, or accordion type covers, “Way- 
Life” covers will not burn, warp, tear, rust 


Saves Money 
or buckle. They require no auxiliary power Because } 
since the cover is motivated by table or 
t. N i ici 
olga lo special servicing FL U TE D TO oO L Ss é 
Cutters * Millers * Taps * Reamers 
DRESS UP YOUR SHOP—"Woy-Life” 
covers are full dress—armored protection [MADE AUTOMATICALLY 
Way-Life covers are lightweight—yet very strong. for any machine ... a complement of are Economical 


The extruded aluminum sections are ribbed full length _—_utility—economy and cleanliness for any * . : 
with a full length ball and socket type interlocking hinge. shop. Get details on Miller and Grinde: 


soncsnsisalcaicamiinss cee ween linen asmceniidiiu | mn 
Write: FUTURMILL, Inc. 6368 Mightand Goad ; 3809 Ridge Rd., Cleveland 9, oH 


Pontiac, Michigan 
J 9 mH ee ee ee 
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yon On OB - 9: U we DEB Dis we OR =O Os FOR HIGH PRODUCTION STAMPING 








Accurate, rapid set-ups the first 
time, every time . . . is the reason 
Brookfield Tool Holders are now 
widely used in practically every 
metalworking plant in the coun- 
try. With one Brookfield Tool 
Holder, you can cut your stock 
of bushings by at least 100. 
Here’s why: 


TOOL HOLDERS 
}53 510] ©} .@ 8 8 05 OB) SINGLE 




















\> apsustasie V JAW AVAILABLE IN A WIDE AND 

holds wide range of tool diam- RANGE OF SIZES DOUBLE 
eters without bushings or acces- MODEL HOLDING SHANK 
sories. NO. RANGE DIA. = 
AXIALLY TRUE DESIGN BA-10 Ny Ke" %" 4 
makes perfect tool alignment ae neil - Cooper Weymouth Roll Feeds can push or pull coil stock 


. almost automatic. penn Kr-Yge ye into stamping presses at speeds up to 450 strokes per 














cio sae GA-12 Hn %" minute. Equipped with trouble-free high torque carbide 


maintains uniform seating, elim- GA-16 "7" i clutch and disc type air cooled brake with twice the 
F hift. KA-16 “—" ” . . S P 
inates creep or shift usual braking area. Fifteen standard sizes with feed 


. . KA-24 
oO WS — pope length and stock width capacities up to 12”. 


in the jaw, tighten, then float tool PA-24 Pe” 
into dead center and lock. PA-28 YY" 1%" 


Send for details on this and other Cooper Weymouth 
automatic production equipment for press rooms. 


BROOKFIELD, INCORPORATED COOPER WEYMOUTH, !NC. 


STOUGHTON 15, MASSACHUSETTS 603 Honeyspot Road, Stratford, Conn. 
CIRCLE INFORM-A-GRAM KEY NO. 752 CIRCLE INFORM-A-GRAM KEY NO. 753 


WRITE FOR ILLUSTRATED CATALOG AND PRICES! 
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Another step forward 
KNU-VISE TOGGLE PLIERS with 
1600 & 2400 Ibs. clamping force 





P-2400 a 
(1/4 actual size) 


In keeping with its reputation for providing the industry's most efficient 
toggle clamps and pliers, Lapeer Manufacturing Company has intro- 
duced new plier models—the P-1600 and P-2400 series. 

Long and comfortable handles are a feature of these Lapeer Knu-Vise 
pliers. With average handload, these pliers provide a clamping force of 
1600 and 2400 Ibs. respectively. The P-1600 series has a throat depth of 
214", and throat gaps of 13%, 3, 4 and 6 inches. The P-2400 series has a 
throat of 144” x 14%". Each series is available with two opposing 
spindles. All models can be furnished with unlocking levers. The pliers 
are made from steel forgings, heat-treated, and cadmium plated. 


Write for more information and remember—LAPEER KNU-VISE 
GIVES YOU MORE VALUE FOR YOUR MONEY. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


RP cece MANUFACTURING co. | 


weerens DIV.: PECK and LEwis CORPORATION 
3064 DAVISON ROAD 4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 


CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
LAPEER, MICHIGAN ee Ree een Sete 
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CUT METAL 
FAST, 


WITHOUT 
DISTORTION 
USE 


MODERN 
NIBBLERS 





Ya 






They cut 10 gage stainless, 8 gage mild 
steel, 7 gage aluminum and brass without 
bending or curling the metal. 


a They cut 6” (and smaller) radius. 


Models are available for cutting cor- 
rugated metal, fibre glass and plastic 
without cracking or chipping. Other 
models for cutting wire netting, irregular 
rods, gaskets, etc. 


A MODEL FOR CUTTING %” COLD ROLLED 
STEEL AVAILABLE SOON! 


ee 


MODERN MFG. CO., INC. 
678 Davisville Rd. © + + Willow Grove, Pa. « + « Oldfield 9-4820 
CIRCLE INFORM-A-GRAM KEY NO. 762 


Write, wire or call 


TOOLING & PRODUCTION 


The WELLS Model 600 


Metal Cutting Band Saw 










for 
Tool and 
Stock Room 
Service 
* 


for 
Medium 
Production 
Jobs 


eeeeeeeeeeeeeeeese 






Wet Cutting 
System Optional 





Rugged in design, dependable in operation, the 
Wells Model 600 is the ideal saw for tool and stock 
rooms ... gives excellent service on medium pro- 
duction jobs. Uses 54” blade. Adjustable, uniform 
gravity feed is provided by hydraulic stabilizer and 
special coil spring. Casters available for portability. 
Write for Bulletin 260-A. 


The Pioncers of Horizontal 













WELLS MANUFACTURING CORPORATION 
1940 Cedar Street, Three Rivers, Michigan 
CIRCLE INFORM-A-GRAM KEY NO. 763 








new. ee 
super-sensitive 


ITESTMASTER: 


Min. Grads. .00005”’ 





— 40% less gaging pressure 
— 25% less friction 
— .0001” grads. model also available 
Write for brochure and prices 
FEDERAL PRODUCTS CORP. 
1237 Eddy Street, Providence 1, Rhode Island 


® 
Ask I EDERAL First 


for recommendations in modern gages ... Dial Indicating + Air + Electric or 
Electronic — for inspecting, measuring, sorting, or automation gaging. 
CIRCLE INFORM-A-GRAM KEY NO. 764 
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Product News 





Direct Dimension Reading 


Ferranti FI-22 measures the dis- 
tance between holes and surfaces 
in two dimensions X and Y to an 
accuracy of better than 0.001. An- 
swers are flashed on two illumin- 
ated digital readout panels, which 
work like an automobile odometer. 
Hole locations and surface inspec- 
tions with the new coordinate 
measuring machine are reportedly 
10 to 20 times faster than those 
possible with conventional surface 
plate measuring techniques. One 
of the unique features of the ma- 
chine is the use of “floating zeros” 
that enable inspection to begin 
anywhere within the 15 x 24” 





gaging range. Write The Sheffield 
Corp., Box 893, Dayton 1, Ohio, or ‘ 
circle Inform-A-Gram No. P26. Ya, 


Insert Turning Tools 


A group of throwaway insert 
turning tools has been developed 
especially for use in Warner & 
Swasey cutter holders, multiple 
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turning heads, and square turrets. 
The new line of standard tools in- 
cludes six different holder styles 
utilizing square, diamond and tri- 
angular shaped indexable inserts. 
The new design incorporates ser- 
rated adjustable chipbreaker, low 
profile, short overhang and car- 
bide shim seats. Also available for 
the tools are carbide inserts in 
5 grades. Write Valenite Metals, 
Div., Valeron Corp., Box 205, 
Royal Oak, Mich., or circle In- 
form-A-Gram No. P27. 
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The Inform-A-Gram Card which follows page 
50 is for your convenience in making inquiries 


about advertised products and editorial articles. 








LEAD HAMMERS—Buy Cook ‘SHUR-GRI 


They're @ MUST in every shop where many 


Write for circular and priees 
COOK’S LEAD 
HAMMER SERVICE 


68 Massasoit Ave., E. Providence 14, R. |. 
CIRCLE INFORM-A-GRAM KEY NO. 771 











Severance ELECTRODE 





from machines — 


Down-time is Slashed! 


® Production is Increased! 


Designed to fit mos: all popular 
Electrode Dresser power tools. 
Special shapes quickly made up. 


DRESSING CUTTERS 


Used by many to re-condition 
Electrodes without removing 


MIDGET 
MILLS 


\ 





CHATTERLESS 
COUNTERSINKS 


4 





BALL SEAT 
REAMERS 


\ 





CARBIDE 
END MILLS 


\ 





. 
INVESTIGATE! | 
it may pay you much! 
ASK FOR 
MORE INFORMATION TODAY! 
INSIDE OUTSIDE TUBE END 
DEBURRING DEBURRING DEBURRING 
CUTTERS CUTTERS CUTTERS 


: ia 


CARBIDE 
HAND FILES 


\ 





HAND 
DEBURRING DISC 
CUTTERS 


wa CUTTERS 








DRILL 
COUNTERSINKS 


a 


SPECIAL 
CUTTERS 


\ 





ry t i 


TOOL INDUSTRIES INC. 


730 IOWA AVENUE 
SAGINAW, MICHIGAN 


iL A. 


REGRINDING 
SERVICE 
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A DICTIONARY 
OF METALLURGY 
by A. D. Merriman 


G.C., 0.B.E., M A., D.Sc., C.1. Mech. E., 


F.R.S.E. 
$25.00 een Hei 


Just published February 16, 1959. Prepared by Dr. Mer- 
riman, Secretary of the Institution of Metallurgy, Great 
Britain, this is the most comprehensive work of its kind 
ever to appear in print. 


The Dictionary of Metallurgy provides: 

e 7,000 definitions 

e 283 illustrations 

e 236 tables—includes those constants invaluable for 
reference purposes 

e An appendix which includes a Table of Common 
Abbreviations and Symbols, a Table of Abbreviations 
Used in Foreign Literature, and a Table of Physical 
Properties of Metals. 








HUEBNER PUBLICATIONS, INC. 

P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 

Please send ................ copies of “A DICTIONARY OF METALLURGY” 
at $25.00 each aid. (Ten day examination allowed; returnable 
for full credit Sas if returned in saleable condition.) 


Cc 











By Title. 
Address 
City Deities SBP Onceccccccceneees 





Open account shipments to rated companies. Otherwise, payment with 








order, please. No. C.O.D.’s. Ohio customers add 3% sales tax. 
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Product News 


Spiral Feeder 





A new spiral feeder is useful for 
elevating metal parts, cleaning and 
degreasing tanks, and stamping 
from presses to tote boxes, as well 
as handling most bulk materials. 
Economical cooling by convection 
or forced air is due to the maxi- 
mum exposed area of the spiral 
ramp, in a minimum amount of 


floor area. The rotary vibrator 
spiral feeders operate on 230 or 
460 volt, 60 cycle, three phase AC. 
Syntron Co., 341 Lexington Ave., 
Homer City, Pa., offers three mod- 
els with spiral heights from 3% to 
20 ft. Inform-A-Gram No. P28. 


Higher Calibration 


Micro-Sure indicator provides 
high magnification 0.000050 grad- 
uations over the full AGD range. 
It’s credited with two to four 
times the calibration and repeat 
accuracy of conventional indicat- 
ors. The indicator is protected 
against shock in either direction 
because it follows plunger motion. 
Micro-Finish of critical surfaces 
reduces friction to %4 that of con- 
ventional indicators. The unit fits 
the bill for production gaging 
where more elaborate measures 
are usually necessary. Write Fed- 
eral Products Corp., Providence 1, 
R.I., or check No. P29. 


TOOLING & PRODUCTION 





High Pressure Valve 


A new 4-way valve of 1%”, 
rated at 5000 psi, has joined the 
family of *4” Denison valves. The 
valve is available as a_ thread, 
subplate or flange connected unit 
and can be operated either man- 
ually, mechanically or electrically. 
Five different spools provide for 





Cutter Grinder 


Sharpening of single lip engrav- 
ing and routing cutters can be done 
with a new universal cutter grind- 
er. It’s equipped with a cutter head 
that permits the operator to sharp- 
en single lip cutters to any side 
angle or shape, including ball or 
round nose cutters. Accurate side 
clearances and tip or end rake 
are achieved without removing the 
cutter from the collet. The cutter 
head also has an index unit for 
grinding 2, 3 or 4 sided cutters. 
Cutter head graduations range 
from 0 to 90° for side angle, from 
0 to 45° for side clearance and 
from 0 to 35° for tip or end rake. 
Depth of grinding is graduated in 


0.001” for accurate grinding of the 
cutter tip diameter. The cup shaped 
grinding wheel mounts directly on 
the 10,000 rpm ball bearing motor. 
Write H. P. Preis Engraving Ma- 
chine Co., 284 U.S. Highway 22, 
Hillside, N.J. Inform-A-Gram No. 
P30. 


open, closed or partially blocked 
flow path connections at 90 gpm. 
Further information may be ob- 
tained from Denison Engineering 
Div., American Brake Shoe Co., 
1160 Dublin Road, Columbus, 
Ohio, or circle Inform-A-Gram 
No. P31. 


Quick Changes 


A new turret type milling ma- 
chine features a single head for 
horizontal milling with arbor 
mounted cutters. For vertical and 
angular milling the vertical spin- 
dle head is swiveled 180°. To 
save setup time, the machine can 
be equipped with any one of three 
different vertical heads on the 
opposite end of the overarm. Quick 
change from horizontal to vertical 
or angular milling can be made 
by loosening 4 bolts. The new ma- 
chine is a member of the Tool- 
master line from Cincinnati Mill- 
ing Machine Co., 4701 Marburg 
Ave., Cincinnati 9, Ohio. Inform- 
A-Gram No. P32. 
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Precision Roll Feed 


Series 9PRF precision roll feed 
features roller lengths suitable for 
15” stock widths. The exceptional 
stroke length is obtained with a 


set of fully enclosed gears. The 





reversible with a new 
width roller cam clutch. 


feed is 
double 
The clutch is credited with great 
repeat accuracy and freedom from 
The brake can be adjusted 
during operation for correct resist- 
ance for feeding and smoother per- 


wear. 


formance. Bottom feed roller is 
%” dia, and operates at up to 200 
spm. Roll lifters are actuated by 
the roller bar across the top. The 
actuating bar swings 180° to either 


side when in operating position. 
Details and quotations from 
Benchmaster Mfg. Co., 1835 W. 


Rosencrans Ave., Gardena, Calif., 
or circle Inform-A-Gram No. P33. 


Firm Grip 


Super Vise, a new precision ma- 
chine vise grips a variety of shaped 
materials. Multiform profiles are 
ground into the hardened tool- 
steel jaws to hold rounds, squares, 
flats, rectangles, angles, tees and 
tubing. The vise holds thin-wall 
tubing without distortion. Adapt- 
ability makes it ideal for produc- 
tion runs. C. H. Stoelting Co., 424 
N. Homan Ave., Chicago 24, III. 


will elaborate, or circle Inform-A- 
Gram No. P34. 
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Now big FREE 88 page catalog list- 
ing 2000 accessories and components 
needed in every tool room, such 
as malleable machine handles c.i. 
hand knobs, hand wheels, etc. All 
are top quality and low cost. Or- 
ders welcome for one or a thousand. 

BALL HANDLES — THREADED 


| @ 
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er) will mae 
RS buy thay 
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) 
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ge nae | 
3/32” to 
sic wire. All springs 10” 
size required and cut to 
Saves time and money. 


in many 
1-1/2” diameter. Made from mu- 


sizes ranging from 


long. Select the 
length wanted. 





. 





/ \ Extension spring assortment, ranging in 
OVA OVAL MUSHROOM Pr sei . 
ROUND PLASTIC PLASTIC PLASTIC egg ond —e to 1”. ‘All are 11 
Will give your product that 
“dressed-up” sapuaranse. Made ~ 
a wide variety of diameters an 
thread sizes. Round and oval plas- R E I D TO Oo L s U p PLY ‘of oF 
tic supplied in red or black. Pol- 
ished steel handles also supplied. MUSKEGON HEIGHTS, MICHICAN 





Low prices and finest quality 
CIRCLE INFORM-A-GRAM KEY NO. 791 
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FLI-KUT :; 

s 

8008 COCSSCECOEEESSEEEEE 


New - Improved 


FLY-TOOL 
CUTTER HOLDER 





$3990 


No ie) es) 


3 convenient sizes with 3/4” shank and stand used with 5/16” carbide 
or hngh speed tool bits. Will machine up to 6” wide surface. 

NEW counterbalanced model allows faster speeds and feeds. Made of 
steel--hardened. Save on expensive end mills -~ sharpening cost. Better 
finishes. Write for Bulletin. UY FROM YOUR DEALER 


DIE & MFG. CO., INC.$ 


132 SPENCER AVE., SAN JOSE 10, car. § 


N) DY KEM 
holding soft-hair 


STEEL BLUE 
brush for applying right 


at bench, metal surface 
ready for layout in a few min- 
utes. The dark blue background 
makes the scribed lines show up in 
sharp relief, prevents metal glare. 
Increases efficiency and accuracy. 


Write for sample on company letterhead 
an DYKEM COMPANY 










Popular package 
8-oz. can fitted 
with Bakelite cap 
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FASTER 
DIRECT READING 
ACCURACY 

WITH THE TITAN DIAL VERNIER CALIPER 


@ Convenient adjustment—jaws can be locked 
n 








Direct Readi~g accurecy to 0.001" n jon. 

Double Jaws for inside or ons measure- @ Ideal tor Patternmakers, Inspectors, Tool 
makers, Machinists—wherever fast precision 
measurement is required. 

@ 4 models — 6” — $39.00, 8” — $42.00, 12” 

All working parts are completely enclosed. — $59.80, 24” — $166.30. 


WRITE FOR FREE LITERATURE. DEALER INQUIRIES INVITED 


. 

. 

* Ocnseranes entirely of brass and stainless 
steel for longer life. 

- 








TITAN TOOL SUPPLY CO., Box L, 68 Comet Avenue, Buffalo 16, New York 
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See these 
benchmasters for 


improved feeding, 
better low-cost 
production! 











BENCHMASTER 
“MAF” MACHINE 


Motorized Automatic 

Feeding (MAF) Machines 

supply uniform measured 

lengths of fiat strip or 

coil stock to any secondary 

machine. They cycle 

either manually or by 

linking to a machine for 

automatic feed. Stock 

is pulled from a reel, or preferably, from a KOIL- 
KRADLE slack loop. Feed length is adjustable from 
3” to 60”. Stock widths up to 12” wide. Other 
capacities on special order. 


BENCHMASTER 
“FS” MACHINE 


The Combination Length-Feeding and Straightening 
(FS) Machine automatically straightens flat strip 
or coiled stock and supplies measured lengths to 
@ secondary machine. it also pulls from a reel or 
KOIL-KRADLE slack loop. By first removing curl, 
kinks, etc., stock feeds faster with greater accu- 
tacy, improves production and quality of parts. 


IMPROVED 
BENCHMASTER 
ELECTRO-MAGNETIC 
PUNCH PRESS CLUTCH 


A safe, manual or automatic 
punch press clutch that 
eliminates sliding keys, 
breakage hazards and time 
lag... pickup occurs at any 
part of flywheel rotation. 
Dual purpose cam switch 

prevents double tripping. Single trips or operates 

continuously. Other electrical control settings for 

manual set-ups, foot control, 2 button hand control 

or automatic operation. 

Also available: 

Air Clutch and Mechanical 

Clutch Equipped Presses. 





Top cumuanve EDITORIAL INDEX 
FOR 1961 ISSUES 





Number before colon refers to month 
of publication. 

Number after colon refers to page 
number. 


Air Power 
Bazooka!! 
5:43 
Automation 
Machine tool builder looks at automation, | :74 
Mechanized production lowers costs . ups 
quality, 6:56 
Progress .» automation, 1:75 
Soviet automation to cause industrial surge, | :30 


Boring 
How to set up for an off-set taper, 6:44 
TV speeds accurate locating, 2:/0 


add versatility to your tooling, 


Broaching ; 
Portable broaching on a Polaris, 6:62 


Carbides 
Are we getting the most out of our carbides? 


Carbides, ultrasonics tackle a cutting problem, 
2:58 

Lot of horses needed for big bite with carbides. 
2:46 


Machinable carbides reduce downtime and 
improve production, 2:47 
Casting 
Centrifugal force simplifies tube casting, 2:24 
Ceramics a boon in casting process, 2:46 
Ceramics 
Centrifugal force simplifies tube casting, 2:24 
Ceramics a boon in casting process, 2: 
Cold Forming 
Cold rolling answers ces gn change demands, 6:45 
Controls 


Compensate for wheel wear . automatically, 
4:49 


Cutting Tools 
a" » getting the most out of our carbides? 


Cutting tool geometry selector, 2:50 
Versatile cutter for spherical shapes, 2:62 
Dies 
7 . . . add versatility to your tooling, 
Die change time sharply reduced, 1:76 
Drilling 
Drilling and tapping output up 7.3 
Drilling points to remember . . . and use, ¥ 62 
Frictional jig clamp, design clinic, 3:54 
Getting the most from a woe turret drill, 3:46 
Hot drills for hard parts, 3:64 
Taped table cuts out fixtures, 1:80 
The economies of spade drilling, 3:57 
Tips on drill pointing, 3:41 
Fluid Power 
Multiple positioning control, 3:45 
Gaging 
The transistor meets up with QC, 6:47 
Grinding 
An attack on grinding coolant spoilage, 4:54 
Comins, ultrasonics tackle a cutting problem, 
Compensate for wheel wear . . . automatically, 
Grinding do’s and don'ts, 4:55 
New strip grinding line saves thousands/yr, 2:64 
Twelve ways to reduce tool grinding costs, 4:43 


Lubricants 
An attack on grinding coolant spoilage, 4:54 
frouble snooting with mixed oils, 1:7 


Machine Tools 
Getting the most from a taped turret drill, 3.46 
"Chapt. | replacement for the shop manager, 
napt 


MINIATURE 
DRILL BUSHINGS 


Sizes—No. 80 to 3/32” 
0.D. 3/32” to 13/64” 








TOOLING & PRODUCTION 


Machine replacement for the shop manager, 
Chapt. 11, 3:49 

Machine replacement for the shop manager, 
Chap. II!, 4:59 

Machine replacement for the shop manager, 
Chapt. IV, 5:68 

Machine replacement for the shop manager, 
Chapt. V, 6:50 

Machine tool builders elect 1961 officers, 1:74 

Macnine tool builder looks at automation, 1:74 

Machinery trade-in, 4:56 

Numeripoint control uses eo or tape, 1:73 

Multiple positioning control, 3:4 

Productivity wall chart, 4:46 

be comrotes machine shop—Milwaukee- Matic 


Unconventional-conventional mill, 1:70 
Where have we fallen short? 4:41 


Machining 


Chips from the cover, 4:72 


Management 


Don’t murder your business, 43 

Future economic levels, 

Machine replacement for the shop manager, 
Chapt. |, 1:63 

Machine replacement, for the shop manager, 
Chapt. 11, 3:49 

Machine replacement for the shop manager, 
Chapt. | 59 

Machine Sid for the shop manager, 
Chapt. IV, 5:68 

Machine replacement for the shop manager. 
Chapt. V, 6:50 

Machinery trade-in, 4:56 

Opportunities in the sixties, 1:12 

Small lot and production engineering problems, 


The “production man’s role in product reliability, 
6:8 


Materials 


Definitely in . Magnesium tooling plate, 4:5! 

Hard-surfacing for longer life, 

Machinable carbides reduce downtime and 
improve production, 2:47 

Temperature-magnetism phenomena in new 
compound, 2:21 


Milling 


Modified hand mills increase and improve 
production, 3:76 
TV speeds accurate locating, 2:70 


Numerical Control 


paps the most from a taped turret drill, 3:46 
iob shop specializes in tape control, 2:43 

porarinoine control uses dial or tape, 1°73 

One approach to NC tool changing, 6:59 

Tepe so = machine shop—Miiwaukee-Matic 


Taped isite cuts out fixtures, 1:80 

ere have we fallen short? 4:41 

Which door to tape control? Special TGP 
report, 1:49 


Pressworking 


Die change time sharply reduced, 1:76 
Tubular stamping cuts costs, 2: 


Production 


Productivity wall chart, 4:46 2 
= lot and production engineering problems 


The production man’s role in product reliability, 
6: 


Quality Control 


Finally, the quality battle, 6:39 

Mechanized production lowers costs . . ups 
quality, 6:56 

Quality can be achieved without increasing 
costs, 6:41 

The transistor meets up with QC, 6:47 


Shows 


TGP’s Preview of the ASTME Show, 5:48 


Tapping 
Drilling and tapping output up 400%, 3:60 


Technology 


Trends in Technology, 5:6 
Tolerancing 
An editor interprets true position, Part IV’, | 59 
Tooling 
Bazooka!! . . 
43 
Definitely in... 
Frictional jig clamp, 
Reliability 
The  eaececen man’s role in product reliability. 
6: 


. add versatility to your tooling, 
ae tooling plate, 4:5! 


How to set up for an off-set taper, 6:44 
One approach to NC tool changing, 6:59 
Portable broaching on Polaris, 6:62 
Turning 
How to set up for an off-set taper, 6:4 
Lot . horses needed for big bite ‘with carbides, 


4 
oa koe 


FREE LITERATURE—WRITE TODAY! 
modern potter’s wheel for seamless cylinders, 


wil 


Ultrasonics 
Carbiges, ultrasonics tackle a cutting problem, 
2:58 
Minature welds without heat, 2:60 


Welding 
Miniature welds without heat, 2 60 


benchmaster PREBCO BUSHING CO. 


14714 East Arrow Hwy., Baiawin Park, Cal. 


| h 


1835 W. Rosecrans Avenue « Gardena, California 
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Re-Indexing Accuracy 


Guaranteed! 


Put an Enco Turret on your lathe and get 





the accuracy, speed, and cost-cutting mares 1 tool do the work of 3 


advantages that make Enco Turrets first 
choice of leading lathe builders. Get 12 
station indexing—30°, 60°, and 90° from 
each of 4 tools ... get smooth, effortless 
hand indexing ...and capitalize on the 
advantages of Enco’s exclusive, patented 
“O”' Ring Seal that keeps indexing mech- 
anism free of chips and dirt. There’s an 
Enco Turret made to fit your lathe. 


"PRICES 





1. Tool used to 
face work 


















TOOL TOOL BLOCK 
SIZE SPECIFICATIONS F.0.B. CHICAGO 
(STANDARD) sed to take 
VY" %" 24%" sq. x 1%" thick $ 39.00 -~ FH- a1” deep 
%"- %" 3%" sq. x 1%” thick $ 61.00 broad-face 
%*- 4" —-3%4" sq. x 2%" thick $ 76.00 cut 
%°- %" 4%" sq. x 24%" thick $ 83.00 
%,*-1" 4%" sq. x 2%” thick $102.00 
%*-1%" 6" sq. x 3%" thick $175.00 
(HEAVY-DUTY) 
%°-1° 444" sq. x3” thick $155.00 3. Same tool used for 
I” -1%" 645" sq. x 3%" thick $225.00 inside chamfer 
1%"-1%" 7” sq. x 4%" thick $265.00 
1%"-2" 7%" sq. x 4%" thick $305.00 





Machineable Base T-Slot Turrets carried in stock. 


To order Turret fitted to your lathe, send T-Slot, 
center height dimensions and maximum tool size. 


No charge for fitting. Fast Delivery. 





Write for catalog #61 and name of nearest dealer 


MANUFACTURING CO. 


Dept. 771 


4520 W. Fullerton Ave., Chicago 39, Ill. 
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Check These Valuable Technical Books! 


Manual of 
Machinability and 
Tool Evaluation 


by Antoni Niedzwiedzki 

Machining Consultant 

TYPICAL CHAPTER COVERAGE: 

Tool Life Formulas . . . Tool Life 

Criterion . . . Chip Load and Work- 

piece Hardness . . . Tool Geometry 

...+ Test Records . . . Tool Inspec- 

tion . . . Machinability Classification 

. Machine Tool Selection. 

The Manual contains a wealth of 

examples and forms for Development 
eets . . . Recommendation Sheets 

.. . Crossed Charts . . . Tool Life 

Tables . . . Graphs and Drawings... 

covering work with Carbides and HSS 

on Cast Iron and Steel. 

This is a reference book and is wire 

bound to lie flat at any page for 


easy reference. 
6.00 per copy 





Die Designing 
and Estimating 


Fourth Edition 

368 pages, 26 chapters, over 400 
illustrations, charts and graphs. 165 
Practical Points in Die Design and 
Construction. Comprehensively  in- 
dexed. 

TYPICAL MAJOR SUBJECTS 
Economical Use of Strip Stock . . . 
Step-by-Step Design of the Basic 
Dies . . . Short-Run, Lamination 
and Progressive Dies . . . Detailed 
Descriptions of Many Successful Dies 
‘ Effective Use of Inclinable 
Presses . . . Factors Affecting Per- 
forator Life and Failure . . . Deep 
Drawing Techniques . . . Blank De- 
velopment Time-Unit Values 
for Estimating Die Cost . . . Deter- 
mining Required Press Capacity 


$7.50 per copy 


10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL 
CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION. 


HUEBNER PUBLICATIONS. INC. 


Company 
By 
Address 
City 


order, please. No C.0.D 


P. O. BOX 3505, 1975 ter—E ROAD, CLEVELAND 18, OHIO 
Gentlemen: Please ship as soon as possible 

——copies of “Manual of Machinability . . .”” at $6.00 per copy, postpaid 
——copies of “Die Designing . . .” at $7.50 per copy, postpaid 


Open account shipments to rated companies. Otherwise payment with 
.“s. Ohio customers add 3% sales tax. 


Title. . 


BORB...:05< State 











CLAMPING PRESSURE 
OF 5000 LBS ATA 
FLIP OF THE WRIST! 


mix! Y I 

















No Aijir...No Hydraulics! 


The MORTON JIG-NUT provides controlled pressures up 
to 5000 lbs. at a flip of the wrist. Uniform stroke operation, 
quickly adjustable, shake and vibration proof — JIG-NUT 
is simple in design and operation. Readily adapted to many 
clamping and locating set-ups. 


For descriptive literature, please contact your Morton dis- 
tributor or... 





Representation Available in Several Choice Areas. 
CIRCLE INFORM-A-GRAM KEY NO. 812 





NEW! 


HANDY 
ADJUSTABLE 


RISER 
BLOCKS 





U. S. PAT. 2-783-963 


for FASTER—SAFER—CHEAPER SETUPS 


Use on Drill Presses—Milling Machines—Punch Presses— 
Surface Grinders—Planers, etc. End lost time looking for 
right height odds and ends. 


HANDY RISER BLOCKS 


Give heights from 34” to 234” in \%” increments 
Cut setup time by eliminating haphazard blocking. 


Cost only $7.50 per pair; $75.06 per 12 pairs, plus transportation 
costs. Shipping weight 3 Ibs. 10 oz per a . — 


ORDER TODAY. USE THIS COUPON. 


Gentlemen: Please ship 
Company 
By 
Address 

ee Keech ee ae 


Open account shipments to rated companies. Otherwise, payment 
with erder, please. No C.0.D.’s. Ohio customers add 3% sales tax. 


SS SS SS SS ES FS SS ES SS ES GS GS GS 


HANDY PRODUCTS 
P.O. Box 3537T, Cleveland 18, Ohio 


eae pairs of RISER BLOCKS. 


asians Zone. . State 


Lc ce lh ste eee cans nts ie i ee wind 
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Benchmaster Mfg. Co. ........... 80 
PEPE CTR ET ere TTT 75 
H. L. Bushman Company ......... 74 
Carr-Lane Manufacturing Co. ..... 64 
Cincinnati Milling Machine Co. .... 35 
City Tool Die & Mfg. Co. ........ 79 
Cleveland Crane & Engrg. Co. ..... 20 
Contract Services Directory ....... 73 
Cook’s Lead Hammer Service ..... 77 
Cooper Weymouth, Inc. ......... 75 
Crucible Steel Co. of America ..... 22 
Dake Corporation .............. 68 
Danly Machine Specialties, Inc. .... 16 
Delta Power Tool Div., 

Rockwell Mfg. Co. ........ -» OF 
Detroit Power Screwdriver Co. ..... 12 
Detroit Stamping Co. ..... toes VS 
DeVlieg Machine Co. ..........7, 45 
Di-Acro Corporation ............ 6 
Donley Products, Inc. ........... 73 
Dumore Company .............. 3 
Dykem Company ............... 79 
Eisler Engineering Co. ........... 74 
Enco Manufacturing Co. ......... 81 
Federal Products Corp. .......... 76 
Fellows Gear Shaper Co. ......... 10 
Field Tool Supply Co. ........... 65 
M. A. Ford Mfg. Co. ........... 61 
re 75 
Gaertner Scientific Corp. ......... 70 
Gatco Rotary Bushing Co. ........ 64 
Genesee Manufacturing Co. ....... 64 
Gisholt Machine Company ........ 17 
Handy Products .............. 72-81 
Hardinge Brothers, Inc. .......... 18 
Huebner Publications, 

_ See 48, 61, 77, 81 
Huron Machine Products, Inc. ..... 63 
William T. Hutchinson Co. ....... 68 


Industrial Tectonics, Inc. ........ 61 


Jergens Tool Specialty Co. ........ 58 
Lamina Dies & Tools, Inc. ........ 47 
Lapeer Manufacturing Co. ........ 76 
Lempco Industrial, Inc. .......... 41 
Magnaflux Corporation .......... 66 
Mead Specialties Co. ............ 46 
W. F. Meyers Co., Inc. .......... 63 
Micrometrical Mfg. Co. .......... 19 
Modern Mfg. Co. .............. 76 
Moore Special Tool Co. .......... 51 
Morton Machine Works ......... 81 
Karl A. Neise ...... 65, 67, 69, 71, 73 
Niagara Machine & Tool Wks. .... 9 
A. H. Nilson Machine Co. ....... 54 
Northwestern Tools, Inc. ......... 64 
Oberg Manufacturing Co. ........ 56 
Ohio Knife Company ............ 55 
Palmgren Products ............. 61 
Pedrick Tool & Machine Co. ..... 72 
Penn Engineering & Mfg. Corp. ... 68 
Pipe Machinery Company ........ 37 
Prebco Bushing Company ........ 80 
Precision Detroit Company ....... 70 


Raymond Manufacturing Div., 


Associated Spring Corp. ....... 66 
Reid Tool Supply Company ....... 79 
J. A. Richards Company ......... 67 
Rockwell Manufacturing Co., 

Delta Power Tool Div. ........ 57 
Rockwin Manufacturing Co. ...... 67 
Service Machine Company ........ 67 
Severance Tool Industries ........ 77 
Shore Instrument & Mfg. Co. ..... 73 
Wm. Sopko & Sons Company ...... 58 
Star Stainless Screw Co. ......... 71 
Superior Die Set Corp. ........... 13 
Sutton Tool Company ........... 2 
Thomson Industries, Inc. ........ 59 
Titan Tool Supply Co. ........ 71, 79 
MG ota taweSseudewss 69 
United States Diamond Wheel Co. .. 4 
Universal Engineering Co. ........ 8 
Vascoloy-Ramet Corp. ........... 5 
Wratls Sales Gores. .n occ ie cccc css 82 
Wardwell Manufacturing Co. ..... 75 
Watts Brothers Tool Works ....... 69 
Weldon Tool Company .......... 15 
Wells Manufacturing Co. ........ 76 
Wespo Div., Vlier Engrg. Corp. .... 44 
Wetmore Tool & Engrg. Co. ...... 70 
Wheel Trueing Tool Co. ......... 53 
S. B. Whistler & Sons, Inc. ....... 63 
Wollensak Optical Company ...... 52 


Full 1/3 h.p. 
G. E. Motor 





59-63 Van Dam St. 





TOOLING & PRODUCTION 





USE IT 











VERTICAL 


At last, a top quality industrial sander that 

provides all the most wanted features — a 

yet sells for so little. e 
Py 


$9995 


Work table in vert. illus. optional. 
IMustrated Literature on Request 


A few desirable distributor 
territories still available. 


complete 
with cord, plug, 
switch ready to use 


WALLS sates corporation 


Brooklyn 22, N.Y 





CIRCLE INFORM-A-GRAM KEY NO. 821 


ADVERTISING 
REPRESENTATIVES 
CHICAGO 1: 
Robert R. Pierson : 
333 N. Michigan Ave. a 
FRanklin 2-4811 3 
| 


CLEVELAND 18: 
Jerry }. Miller 
1975 Lee Road 
FAirmount 1-4040 


oe xe a6 


4 
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DETROIT 2: 
R. F. Pickrell & R. M. Prymuski 
318 Stephenson Bldg. 
TRinity 1-0790 


NEW YORK 17: 
Jack Bain Co. 
545 Fifth Ave. 
MUrray Hill 2-3345 


NEW ENCLAND: 


E P. Meade, Jr. 

454 Statler Office Building 
Boston 16. Mass. 

Liberty 2-9677 


WEST COAST: 


Pugh & Rider Associates 

Los Angeles 17. California 
M. D. Pugh & j. M. Rider 
1709 West 8th St., Room 404 
HUbbard 3-0537 



















MARTIN® 

MASTER COLLET 
Handles stock to the full 
capacity of the machine. 
Reduces collet inventory. 
Available for all popular 
automatics. 











“CB” MASTER COLLET 


For most machines up to 
31." capacity. Pads are 
front loading. Saves time 
on set-ups, saves tooling 
costs. 








“CT” MASTER COLLET 
Ideal for automatics of 
3¥/." capacity and larger. 
Quick and economical 
change-over to different 
stock sizes by changing 
just the pads. 








DIAL ADJUSTABLE 
MASTER PUSHER 


4 Provides unlimited tension 


adjustments. Tension re- 
mains constant through 
months of continuous 
operation. 





Write for catalog. 


BALAS COLLET MANUFACTURING CO. 
Cleveland 14, Ohio 


CIRCLE INFORM-A-GRAM KEY NO. 83 
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All collets, pushers and pads shipped same day from stock. 







and Accessories 


Just launched from American! TAPER-LOK DRILL BUSHING TIPS provide a fast, 
accurate way to mount self-contained machining units on a jig or fixture. 
Threaded end of TAPER-LOK screws into nose end of drilling unit. TAPER-LOK flanges 
on tip fit under shoulders of lock screw or lock strips on 
jig. Effectively holds drilling unit in alignment. Absorbs both drill thrust and torque. 


For complete data on sizes, accessories, and mounting 
send now for free TAPER-LOK catalog. 


“AOK!” 
All The Way 
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DRILL BUSHING CO.,5107 PACIFIC BLVD. 

LOS ANGELES 58, CALIFORNIA TELEPHONE LUdlow 3-1122 , FAX LOS ANGELES '“* TWX 1315 
-A. S. A. and American Standard iain : | BUSHINGS FOR PLASTIC pt tsetse pane - 
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